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PREFACE.

More than two hundred years ago a work approximating to the plan of this

one was published under the following title
— " Contemns*$ Visible World

;

or, a Nomenclature and Pictures of all the Chief Things that are in the

World, and of Meris Employments therein" The original was written

in Latin and High Dutch, and afterwards translated into English-Latin by-

Charles Hoole, M.A. From 1658 to 1797, the English copy ran through

twelve editions, and the work was translated, with equal success, into every

European language, Comenius's volume was, however, merely a picture-

vocabulary, designed, by the aid of illustrations, to teach a given language,

and particularly the nomenclatures of animals and inanimate objects. The

pictures were exceedingly rude, the art of wood-engraving being then

in its infancy. Many of the objects embodied in the illustrations were quite

indistinct, while some of them were so ludicrously drawn as to amuse or

even offend the eye, rather than instruct the mind. Moreover, the sciences

were then very imperfect —Astronomy, Chemistry, Physiology, Botany,

Zoology, Ethnology, and indeed, every science, was then in an unde-

veloped state, but has since approached a definite, and apparently settled

system. "The Visible World" of Comenius was, therefore, subject to

every conceivable disadvantage : yet it was the most popular book*

op its time, and, in an age when learning was confined to the few, was to

be found in the hands of thousands to whom education was held by many

to be a superfluous thing, but who could not resist the temptation of

perusing so interesting a volume. The prefatory matter to the twelfth

edition bears ample proof of its great popularity from testimonies of

eminent Teachers and Divines, whose opinions unanimously went to this

extent : that they found the book imparted not only words, but ideas, and

created a healthy thirst for knowledge.

In course of time, when the dead languages were less taught, the " Yisible

World" lost its original utility, and the unsettled state of scientific theories

in the seventeenth and eighteenth centuries, rendered it difficult, if not

impossible, to apply its principle to new elements of education. The im-

pediment is now removed, great advances have been made in every department

of science
;

large portions of the globe have been explored ; the animal
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vegetable, and mineral kingdoms have undergone careful classification

;

numerous inventions have opened fresh subjects of interest for inquiring

minds—s^eam-engines, locomotives, steam-ships, railways, telegraphs, photo-

graphy, the stereoscope, the electric light, submarine cables, and a hundred

other ncble achievements of science, have to be explained to the rising

generation, and even to those of riper years. Wood engraving is now an

established art; printing has been both improved and cheapened; instead

of learning the dead languages, people now look for living truths, or care

for Latin chiefly as a key to classical nomenclatures. The work now offered

to the public is designed to be, in its advanced day, what the "Visible

World" of Comenius was to the people of two centuries ago. That it will

be successful in a degree proportionate to the increase of knowledge, the

growth of population, and the universal desire for instruction, the Author

entertains not the slightest doubt. The first pages give a rapid view of

the earth and its principal phenomena, with the motive of attracting the

attention of the learner to matters that will follow. Let the Parent or

Teacher carefully peruse the following pages, and judge of the effect likely to

be produced upon an inquiring mind by the method of teaching adopted.

The work will be found equally adapted for the school-room and the fireside,

for the mechanic's evening, the servant's spare hour, and the assistant's day

of " early closing." These lessons will place the reader in possession of

thousands of interesting facts, giving a general acquaintance ivith the great

heauties and wonders of Nature, and the various theories which make up the

sum of human knowledge.

The accompanying Testimonials from eminent Divines of various deno-

minations, Professors of the Sciences, Professional Teachers, and Friends

of Education, will be a sufficient assurance to Parents and Teachers that

the work is worthy of their fullest confidence, as an Elementary Work

tor those who are the ebjects of their tender care.
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Reaping .... . 276 Shark moth . 332
Receptacles . 297 Sharks .... 92
Red admiral butterfly . 329 Ships, ancient . 141

Red rock-leaved delessaria . 344 Ships, technically so called . 362
Reefs .... 23 Ships, various kinds of . 361
Rein-deer, foot of the . 189 Shores .... 22
Reflected leaves . 299 Short-podded medick . 325
Reflexed petals . 297 Shrimps .... . 358
Revolute petals . 297 Siamese .... 61
Rhinoceros 13, 184 Siliqua .... . 322
Rhinoceros fight with elephants . . 148 Silk-worms . 37
Rhododendrons . 304 Silvas .... 13
Rice cultivation 61 Silver-edged leaves . • . 299
Rills .... 23 Silver-lined moth . , . . 331
Ringent corolla . 291 Silver studded blue butterfly . 330
Ringlet butterfly .

Rivers *.
. 330 Six-spotted Burnett moth . 332

25 Sloths . . 181
Rivers, lengths of . 26 Sloop .... . 361
River systems 25 Slow worm, the . 251
Rivulets .... 23 Small blue butterfly . 330
Roads .... 21 Snail . . 337
Robin, the . . 245 Snail and the fly . . 41
Rocks, action of water on . 360 Snake bird, the . 120
Rodentia . . . . . 178 Snake, the . 250
Roots, various kinds of . 197 Snapdragon . 309
Rose berries . . . 269 Snow-falls .... 19
Rose-galls.... . 307 Snow line .... 10
Roses .... 270, 306 Soap-berry . . . . 324
Round flowers . 298 Solidungula . . . . 185

1 S7 Solitary flowers ... . *vt
Russian sledges :>8 Soundings, how taken 5

South Sea Islanders . . 54, 65
Sails of ships . 363 Sowing .... . 273
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Sparrow-hawk, the
Spathes
Spear-leaved smilax
Spiders
Spider, the water
Spik«
Spindle-shaped flowers

Spindle-tree, the
Spine plants
Spongioles
Spoonbill, the
Spotted hawk moth
Spotted leaves
Spreading corolla

Spring medick
Springs
Springs, hot
Spruce tree

Spurs of flowers

Square flowers
Squares
Squirrel, the
Stacking
Stag beetle

Stalactite caverns
Stalagmite
Stamens
Stapelias

Star apples
Star-fishes .

Star-fish, the brittle

Star-like flowers
Stays of ships
Steam
Steam engine
Steam, expensiveness of
Steam ship, the
Stem-clasping leaves
Stems, various kinds of
Steppes
Stickleback
Sticklebacks' nests,

tions on
Stigma
Stilt walkers
Stipules

Stocks
Stonewort
Storks, flight of
Straits

Streams
Street lamps
Sturgeon .

Style
Subterraneous vetch
Suez, isthmus of

Suez, town of

Sun-fish
Sun-flowers
Surf
Swallows, flight of
Swallow-tailed butterfly
Swamps
Sweet Williams
Sword-fish
Sycamore seeds

Table-lands
Tadpoles
Tapir, the .

Tarai
Tartary

Mr. Couch's observa-

PAGE
241

297
325
287
367
295
297
267
299
198
128

332
298
291

325
23
16

230
296
298
45

249
276
334
18

18

292
303
324
353
354
297
363
97

101

97
162
299
197

12, 58
90

91
292
128

298
309
293
107

22, 49
23, 364

71

90
292
325
155
156

89
300
22

106

329
26

305
86

326

11
366
182
14
153

Tattooing .

Tea, manufacture of

Teguments
Temperate Zones
Tendriled leaves

Tendriled petals

Terminal flowers
Thebes
Thistle

Thornback

.

Threshing .

Thrush, the
Tiger
Toad, the .

Torch extinguishers
Torrents
Torrid zone
Toothed flowers

Tooth-leaved gold of pleasure
Traveller's tree, the
Tree lark, the
Trees, ages of

Trees, ramifications of

Trees, various forms of

Triangular flowers
Tributaries
Trilobed leaves

Tri-petalous flowers
Tropics
Trumpet-shaped flowers

Trumpeter, the gold en -breasted
Trunk-fish
Tundra
Turbot

Umbel
Umbelliferse
Umbrella bird, the

Valleys
Valves, principles of

Van Dieman's Land
Vasculares
Vegetable marrows
Vegetation, principles of

Veined petals

Versatile anthers .

Vessels, vegetable
Volcanoes affect the land
Volcanoes affect the sea
Volcanoes described
Violets

Wading birds

Wall-flowers
Walnuts
Walnut tree
Walruses
Walrus, the
Wandering chaetodon
Watchmen .

Water-boatmen
Waterfalls .

Water flea .

Water mite
Water ousel, the .

Water scorpion
Water spider, the .

Waterspouts
Waterspouts, how caused
Waterspouts, how dispersed
Waves, causes of .
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Waves, height of .

Waves, motion of .

Wasps
Weevil, the
Wells, dropping
Whales .

Whales drawn into whirlpools
Whale-fishers
Wheat
Wheel-shaped corollas

Whip-poor-will, the
Whirlpools, how caused
Whirlwinds, how caused .

White admiral butterfly .

Whorled flowers and leaves

Willow tree . •

Will-o'-the-wisps . •

Winds, causes of , •

PAGE
5

285
263

3
51
279
291
126

3
3

331
296
231
74
2

Winds, rate of

Winter cherries
Wolves
Wood leopard moth
Woodman, the
Woods, our ramble
Woodpecker, the
Wood pigeon, the
Words and winds
Wren, the .

Yew tree .

Zebra, the .

Zoned leaves
Zones
Zoophytes
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Ftpt a n ations -The letters A K, D, etc., refer to the details of the large engravkig which commences

each^Tsup^^^^.WnniiwithlOO.refer to the

asatoA 7e- the figure? 1 to 20 refer to certain minute details necessary to the illustration ot ™e ™**a'«™

£rt Thus the num6er 100 (on this page) refers to the large illustration of the earth, clouds and moon as a

^leXuuTl S.C.D. poin/to certain The*** 103 referto the

sea ; hut the figures c *nd 4 refer, specifically, the first to sea, the second to land. A do*6 ™£
6-104-means the derail 6 in <ZZ«fratfo» 104. By this simnle method, many thousands of instructive reter

ences will he made in the volume. The Index to

all technical and scientific terms unexplained in the text,

the volume will he also a Glossary, and will explain

The Eaeth, a, is

known number of

planetary bodies,

1. The form of

the earth is glJbu-

lar, but not quite

round, being fat-

tened at the poles,

d d. The
wttfter of the earth,

one of an un-
i

101.

measured at its middle, or the

equator, is 7,926 (nearly 8,000)

miles ; its circumference about

24,900 (nearly 25,000) miles ;
its

surface is estimated to amount to

198,943,750 (nearly 200,000,000)

square miles. It is surrounded

by a transparent gaseous body,

called, when spoken of in a com-

prehensive sense, the atmosphere

;
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in a minor, or local sense, air.

This atmosphere is estimated to

extend forty-jive miles from the

earth's snrface. Clouds, b, gather

in the atmosphere. They are

chiefly formed of vapours, 2,

102.

raised from the waters and land,

by the heat of the sun. The
earth, a, has a satellite, c, which

is the moon. The mean distance

of the moon, c, from the earth,

A, is 237,000 miles ; her diame-

ter is 2,160 (more than two
thousand) miles. The mean dis-

tance of the earth from the sun

is 95 millions of miles.

The surface of the earth is

divided into be a, 3, and land, 4.

103.

THE CALM.

The waves are asleep ! sweetly calm is their
rest,

The pearl-beds of ocean are silently press'd

;

'ihe crimson-wing'd light, from the western
sky beaming,

O'er the slumbering waters is brilliantly

gleaming

;

The Nautilus floats like a fairy along.

No sound, save the mariner's love-burthen'd
song,

Or the soft curfew-bell, meets the listening

ear

—

The earth and the heavens to each other draw
near.

The sea covers nearly three-

fourths of the globe. When the

atmosphere is still, the sea is

calm, 3 ; but when heat or cold,

by disturbing the equilibrium

of the atmosphere, causes it to

move, it forms winds, and com-
municates motion to the sea,

producing what are called waves,

5. Wind, travelling at the rate

104.

THE BREEZE.

The waves are awaking, their myriads rise,

The rays of the morning illumine thnr eyes
;

Their crests are all white, and their voices
begin

To speak of the battle, with murmur and din
;

They are woo'd by the winds, and the troth of
the pair

Was never excell'd by the loves of the fair.

There are legions advancing, and legions have
gone,

And legions unnumber'd ride carolling on.

of from four to eight miles an
hour, produces a breeze, 6, 7, 8 ; at

sixteen miles an hour it becomes
a gale, 9 ; at thirty-six miles an
hour, a h igh gale ; at sixty miles

105.

THE STOEM.

The waves they are raging, their fury is high,
They leap in tbeir wrathfulness up to the sky

;

They lash the wild shore, and an echoing
moan

Is heard where the sway of the ocean is known.
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The barque which so proudly hath triurnph d
before,

Is seiz'd by the surges, and dash'd on the
shore

;

And the caverns laugh out with a terrible glee,

As the mariner sinks 'neath the conquering sea.

an hour, a storm ; at ninety miles

an hour, a hurricane; and, if

accompanied by lightning, 10,

and other stormy phenomena, it

constitutes a tempest, 11.

11

106.

THE GBOTJND SWELL.

The waves are lamenting the deeds they have
done,

Their proud heads droop down, though the
battle they've won

;

They are stealing along, with a murmuring
roll,

Like the sighings of grief that burst forth from
the soul

!

Around the torn wreck their deep wailings are

heai d,

With the sorrowful cry of the storm-beaten
bird :

And sad is the requiem sung by the waves,

Where the mariner sleeps in the gloom of tho
caves.

The sea is also liable to various

uncommon 'phenomena, such as

whirlpools, 12, which are caused

by currents of the sea rushing

with great force against oceanic

mountains, or other obstacles ; or

by two strong currents meeting

and causing each other to whirl

round. These whirling currents

form a watery gulf, 13, into the

centre of which boats an4 even
ships, 14, are sometimes drawn
and sunk. Some whirlpools are

permanent, and depend upon the

mingling of periodical currents

or tides. The one called JEuri-

pedes, near the coast of Greece,

alternately receives and returns

waters seven times in twenty-

four hours
;

Charybdis, in the

13

107.

straits of Sicily, thrice in twenty-

four hours. In the great whirl-

pool, called the Malstrom, upon
the coast of Norway, whales, 15,

and large fishes have been drawn,

and have been unable to extri-

cate themselves. For six hours

this vortex of waters draws into

its gulf everything that comes
within its influence, and the next

six hours casts up the fragments
of the wrecks it has made. The
roaring of the waters of the

Malstrom may be heard many
miles distant. Another disturb-

ance of the sea is caused by
waterspouts, 17, created by whirl-

winds, which are themselves pro-

duced by the meeting of two

violent currents of wind. Some-
times these ivater-spouts are very

dangerous, being as much as two

hundred feet in diameter ; but

such large ones are rare. They
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are frequently destroyed byfiring
guns, 18, which, producing a dis-

turbance of the air, checks the

whirling, and disperses the water-
spouts. The sea is also liable,

as in the Mediterranean, to dis-

turbances from vol-

canic eruptions, 19,

occurring under-
neath its bed, and

! heaving up islands,

I which again dis-

j

appear. [There is

in Central America

j
a water volcano

,

3 which, although
109. 12,600 feet above

the level of the sea, emits torrents

of water, and millions of stones,

but has never been known to

emit fire.~\ Earthquakes also

affect the sea by altering its bed,

or by swallowing up vast areas of
land, upon which the sea rushes

in. They also alter the channels

of rivers, and in this way aifect

the sea.

Icebergs, 20, create consider-

able oceanic disturbances in seas

that approach the frigid zones.

In the arctic and antartic lati-

tudes, the cold is so intense that

the crests of waves freeze as they
rise, and k e accumulates until it

forms mountains, equal in weight

to thousands of millions of tons.

These are driven by the winds

and tides against each other with
terrible violence, and sometimes
entering warmer latitudes, ships

are overtaken bythem and crushed

to pieces.

Although the friction of the

wind upon the surface of the
ocean raises it into waves, 1, the
depths of the sea are calm, 2, and

fishes swim, 3, and groves of ma-
rine plants, 4, nourish unaftected
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by the war of elements. Near
the shore, however, the waters

being shallow, the waves fall upon
resisting banks and rocks, then

they are broken, and lashed into

foam, andfishes and water plants,

algae, becoming involved in the

stormy margin of the coast, are

cast upon the shore. Waves are

said to "roll mountains high,"

but those of the greatest magni-

tude rarely exceed thirty feet

from the hollow of the depressed

wave to the crest of the elevated

one. The water forming waves

does not advance, but the motion

is imparted to succeeding bodies

of water. Only a little of the

spray, or the rippled water impel-

led by the wind, moves forward.

But the ocean is in perpetual

movement. Not only do changes

of temperature, and the flow of

rivers, affect its condition, but,

from millions of miles away, in

the far depths of space, the hea-

venly bodies attract it, and form
one great primary wave, which is

for ever moving.#

The depth of the ocean is liable

to immense variations, and in some
instances has never been ascer-

tained. The measurement
of the depths of the sea is

l called taking soundings ; a

heavy lead, 5, attached to a

strong thin line,6, is sunk in

the water until it touches
the bottom. Soundings

^ i
|

taken in the Atlantic Ocean
I have shown a depth of

18,000 feet, or about three

112. milesand a-half; soundings
in the Southern Atlantic,

to the west of the Cape of Grood

• Sec the " Walk by the Sea Shore."

Hope, showed a depth of 21,000

feet, or more than five miles, and
then the bottom was not found.

At a point 300 miles from the

Bermudas, 5700 fathoms of line

were paid out (nearly six and a-

half miles') and no bottom found.

Near the same parallel, bottom
was found ; at less than half the

above depth. Midway between
the Islands of Tristan d'Acunha
and the mouth of the Rio de la

Plata, the bottom was reached at

a depth of 7706fathoms, equal to

46,236 (more than 46,000) feet,

or eight miles and three-quarters.

The time occupied by running
out the line was nearly three

hours. The average depth of the

sea on the coast of England is

estimated at aboi^t 120feet ; on
the coast of Scotland, 360 feet

;

on the western coast of Ireland,

2000 feet. Soundings with the

lead cannot be fully relied upon,

on account of frequent currents,

sometimes running in opposite

directions, 9, 9, at different depths,
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8, 9, 10, and which, instead of

allowing the lead, 10, to reach

the bottom, 7, bear it away. The
great density of deep waters also

prevents the lead sinking. When
the line, 9 9, is first thrown ont,

the lead, 10, sinks rapidly ; but
upon reaching great depths it

will scarcely sink further, on ac-

count of the great pressure of the

water. Adhesive matter is fre-

quently attached to the lead,

which, taking hold of some frag-

ments of the bottom, indicates

its nature. The results of such

measurements of depths, and in-

dications of the nature of the

bottom, are soundings, which are

carefully entered in the ship's

log-ooolcs. If the sea were to be
dried up, there would appear vast

regions of sandy deserts, bound-
less ocean prairies, lofty moun-
tains, deep valleys, open plains,

narrow ravines, mountains with

broad table-lands, high cliffs with

dark caverns, immense abysses,

and all the varying features of

the earth's surface, marked in

bolder and more romantic cha-

racters by the powerful action ot

water since the world's formation.

The ocean is tenanted with

living creatures, presenting a won-
derful variety of forms, most of

them useful to man, and many of

the various species abounding in

countless myriads. The Green-

land whale (JBalcena mysticetus)

11, is the giant of the arctic seas.

There great numbers of them
congregate, and frolic in the

waters ; some darting along the

surface, others diving, and then

leaping into the air, others sport-

ing, and lashing the water into

's it
;

foam with their powerful tails;

all of them discharging volumes

114

ofwater through their blowers, 12,

from which they filter the minute
shrimp-like Crustacea, and jelly-

like Medusce, upon which they

feed. Creatures of amphibious
habits live upon the shores of the

polar seas, or tenant the vast

worlds of ice which there exist,

13. Among these, the most re-

us.

markable is the walrus* (Tri-

checus Rosmarus), 14, familiarly

called the " sea-horse," " sea-

• The walrus is not an amphibious animal. Strictly
speaking, no animals are amphibicrun but such as pos-
sess both lungs and gills. Yet many animals, such as
walruses, seals, otters, beavers, etc., have amphibious
habits, though they are not amphibious.
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cow," etc. The walrus feeds

upon marine plants, and the small

animals that inhabit them; its

long tusks are for the purpose of

rooting up the plants that form

its food; it also uses these tusks

to defend itself when attacked.

Large herds of these animals

gather upon the ice, and at other

times quit the water, and venture

some distance upon the land. In

the Mediterranean and Indian

seas, the dolphin (Delphwus

delphis), 15, and in the same

waters, as well as on the Ame-
rican and European coasts, the

porpoise (Phocoena vulgaris), 16,

pursue their gambols and chase

their prey.* In
tropical seas, the cu-

rious family of Chce-

todons, 17, display

their singular forms

and brilliant co-

lours. There, too,

the nautilus (Nau-
tilus Pompilius), 18,

117
- spreads out its

membranous ten

tacles, 19, and
glides like a fairy

ship upon the gol-

den sea ; and the

Jlying fish (PJxo- us.

* Whales, porpoises, and the dolphin mentioned, are
notfishes, although they inhabit the sea. SSee the
classification of fishes (pisces), and also the order
Cetaeea-

eelus volitans), 20, darting from
the pursuing dolphin, springs

into the air, and
after a brief

flight drops into

its native ele-

ment.
In the seas

which surroundth e British islands,
fishes of many varieties abound,
among them the herring (Clupea

Harengus), 1; the bream (Abra-

119.

120.

mis brama),2; the cod (Gadus
collarus), 3; the mqckarel (Scom-

ber scomber), 4; the plaice (Pleu-

ronectes platessa), 5 ; the sole

(Pleuronectes solea), 6; the turbot,

(Pleuronectes maximus), 7 ; the

conger eel (Anguilla conger)^ 8;

and numerous others.

Besides these, there are many
Crustaceans: the shrimp (Crangon

vulgaris), 9; theprawn (Paloemon

serratus), 10; the lobster (Homa*
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Tits vulgaris), 11 ; the crab (Can-
cerpagurus), 12 ; and many more.

121.

There are alsonumerous Molluscs,

such as the oyster (Ostrea edulis),

13 ; the scallop (JPecten Jaco-

boeus), 14; the mussel (Mytilus

edulis), 15; the tvhelk (JBuccinum

122

undatum), 16. These are but a

few of the living forms that

people the mighty deep, which
teems with life. The waves and
ripples of the sea at times become
luminous with the phosphorescent
light of myriads of Medusa, and

s it;

the boatman's oar seems, in the

t

123.

darkness of night, to dip into

molten silver, 17.

The ocean fields and plains,

like those of the earth, abound
with plants of various kinds.

Some of them grow to an extraor-

dinary size, while others are beau-
tifulin their minuteness. The red-

leaved delessaria (Delessaria san-

guinea), 18, displays its beautiful

124.

crimson fronds, 19, which are as

thin as the most delicate silk
;

and the feathery shrub {Ftilota

plmnosa) 20, displays its smaller

leaves, arranged with perfect order

upon its slender stem. These are

the food of marine animals, as the

vegetables of the earth are of

terrestrial creatures. Shoals of

fishes make periodical migrations

to places where their particular

kinds of food abound. Count-
less multitudes of cod visit the

submarine mountains, on the

coasts of Newfoundland, to feed

upon the crustaceous and mol-

luscous animals that there abound
among the watery pastures j and
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millions of herrings, mackarel, and
pilchards, leaving the deep waters

ofthe sea, approach the coasts, not

merely for the purpose of spawn-
ing, but to feed upon the ocean

herbage of particular localities

and seasons, and the numerous
animals that h?ve their habita-

tions therein. While Columbus
was exploring +he seas of the

western hemisphere, in the hope
of discovering z new continent,

he encountered such enormous
masses of marine vegetation, that

his crew became faint-hearted,

and were aLcut to mutiny
against him

;
they believed that

the ship had amved at the limits

of the navigable waters, and
feared that if they became en-

tangled in the ocean forests, they
would never be able to extricate

themselves ! How true that
" they that go down to the sea in

ships, that do business in great

waters, see the works of the

Lord, and the wonders of his

deep !

"

The Land, in its various forms,
consists of mountains, 1, 2, some-
times crowned by a summit, 1, or

TEACHING. 9

by a peak, 2. The rugged rocks,

which render the ascent of

mountains dangerous, are crags,

6. The way across a mountain,
when difficult and narrow, is a

pass, 3 ; and when it lies betiveen

two mountains, and is deep and
difficult, it is a defile, or a gorge,

5. The lower part of a mountain,
which approaches the level of the

surrounding country, is its base,

4. A number of mountains suc-

ceeding each other, constitute a

range or chain, 7, 8, 9. Several

126.

chains constitute a group, and
several groups form a mountain
system. An opening in a mountain,

apparently caused by a disrup-

ture, and too narrow and,rugged
to become a pass or footway,

is a chasm, 10. The monks
of St. Bernard, keep a noble

breed of Alpine spaniels, 11,

which they employ to find tra-

vellers who may have fallen

into the chasms of the mountain,

or have lost their way, or be-

come benumbed by the snow-

storm. These dogs carry little
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baskets of provisions for the

relief of sufferers.

The highest mountain in

Europe is Mont Blanc, one of

the Alpine system, the summit
of which is 15,730 (nearly

16,000) feet above the level of

the sea ; the highest in the Bri-

tish Islands is Ben-Macahui,
in Aberdeenshire, which rises

4,418 (nearly 4,500) feet; the

highest in Asia, and in the ivorld,

is Dhawala-giri, one of the

Himalayan chain, 28,800 (nearly

29,000) feet; in Africa, the

Kilmandjaro, 20,000 feet ; in

North America, the St. Elias,

volcanic, 17,860 (nearly 18,000)

feet ; in South America, the

Aconcangua, volcanic, one of the

great Andes system, 23,907

(nearly 24,000) feet; in Oceanica,

the Mona Koalc, 16,000 feet.

The elevation of the highest

mountain (28,800 feet) is, there-

fore, less than the greatest ascer-

tained depth of the sea (46,236),

by 17,436 feet, or more than three

miles and a-quarter. Across the

deep defies, 5, and chasms, 10, of

mountains, natural bridges, 11,

_
v^v *L__ are some-

,
times form-

jiMilS;,;.. .

,

;Sjg! ed, as on

kf^^^fe.: ~j the Icononzo,

ifiill^^fe^E'SH among the

Andes. At
the moun-
tainelevation

of 16,000
feet at the

equator, and
at lesser

heights in

parallels of
Northern and

127.

latitude towards th

Southern Oceans, snow lies per-

petually upon the mountains, 12.

128.

The height at which snow per-

manently lies, is the snotv line of
the latitude, 13, 13. Clouds, 14,

frequently lower about mountains,
. „. _

_,=^ 15, which,
^Bi^^ with the trees

growing upon
them, attract

vapours float-

ing in the air;

and hence, in

mountainous
districts, in

rainy lati-

tudes, there is considerable hu-

midity, and mists and drizzling

rains are frequent. Heights

129.

which do not reach the altitudes

of the smaller mountains (from
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400 to 500 feet), comprise hills,

16, 16. When one district

of country stands considerably

higher than another in the same
locality, they form uplands, or

highlands, 17, and lowlands, 18.

Mountains, instead of rising on
one side, and descending over the

other, frequently form the lofty

borders to elevated tracts of

country. Such tracts are called

plateaux, or table-lands, 19. The

19

131.

nlost extensive table-land of

Europe is that of central Spain,

the elevation of which is 2,000

feet above the sea. Upon this

are situated the two important

provinces of Old and New
Castile, the former including

Madrid, the capital of the king-

dom, with a population of 206,000
(more than 200,000) . The table-

lands of Persia range from 3,000
to 6,000 feet above the sea; of

Mongolia, in Central Asia, from
8,000 to 12,000 ym?. Here, at

an elevation, nearly equal to the

summit of Mont Blanc, a vast

plateaux extends, in which there

are numerous lakes and rivers.

TEACHING. 11

Grass grows to a prodigious
length, and the Thibetans rear
immense numbers of sheep, goats,

and yak buffaloes.

A great extent of land, desti-

tute of water, and unfit for

animal or vegetable life, is a

desert, 20. The Sahara, or Great
Desert of Africa, consists of

132.

a vast plain of burning sands.

It covers on area nearly three

times the size of the whole of

Erance, and exhibits occasionally

a sterile rocky hill, and a few
green spots, or oases, where trees

grow in the vicinity of springs.

For a distance of 700 miles in

one direction, no living creature

finds a habitation, and travellers

rarely venture. Hot winds raise

clouds of burning sands, and those

who have encountered them
describe the effect as terrible.

A great plain in Central Asia,

the Gobi, is covered in parts with

stunted grass, in others with

shifting sands ; but there are

occasionally fine pastures. The
Great Indian Desert extends
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over an area nearly double the

size of Great Britain; but the

whole of this is not absolutely

desolate. There are several

other deserts, but the Great
Sahara is the most desolate

- and parched waste upon the

globe. A material tract of land,

without any great elevations or

depressions upon its surface, con-

stitutes a plain. Plains differ in

accordance with their geographi-

cal situations, and other essen-

tials. Steppes are plains, or level

wastes, destitute of trees, in some
places covered with long rank
grass, in others, sandy and bar-

i

133.

ren, 1. There are extensive

steppes in the south-western part
of Siberia. Steppes are interme-
diate in character between de-

serts and prairies. The latter are

134.

verdant plains, which form one
of the distinguishing features

of North American scenery, 2.

They are of vast extent, and
though destitute of trees, except

in particular regions" and in the

localities of rivers, they are co-

vered with luxuriant grass, wild

flowers, and are inhabited by wild

animals. Here the American In-

dian finds herds of bison (Bos
Americanus), 2. In South Ame-
rica the lanos, or savannahs, are

great plains, similar to the prai-

ries of North America, 2 a ; but

135.

during the dry season their ve-

getation is entirely destroyed,

and the ground opens in crevices.

Humboldt thus describes the appearance of

these withered savannahs, or, as he terms them,
South American steppes:—"When under the
vertical rays of the never-clouded sun, the
turfy covering falls into dust, the indurated
soil cracks asunder, as if from the shock of an
earthquake. If at' such times two opposing
currents of air, whose conflict produces a rota-

tory motion, come in contact with the soil, the
plain assumes a strange and singular aspect.

Like conical clouds, the points ofwhich descend
to the earth, the sand rises through the rarefied

air, in the electrically charged centre of the
whirling current, resembling the loud water-
spout dreaded by the experienced mariner.
The lowering sky sheds a aim, almost coloured
light, on the desolate plain. The horizon
draws suddenly nearer, the steppe seems to
contract, and with it the heart of the wanderer.
The hot dusty particles which fill the air in-

crease the suffocating heat, and the wind, blow-
ing over the long-heated soil, brings with it no
refreshment, but rather a still more burning
giow. The pools gradually disappear, and
under the influence of the parching drought,
the crocodile and the boa become motionless,

and fall asleep, deeply buried in the dried
mud."
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After the rainy season a vi-

gorous vegetation rapidly springs

up again. Pampas are other

plains of South America, upon
which coarse grass, wild oats,

canes, reeds, and thistles grow
in rank abundance. Silvas are

ivooded plains, 3, consisting of

vast forests, with dense under-
wood, the whole matted together

with creeping plants. Such are

the great woods of South Ame-
rica, occupying the low-lands,

through which the Amazon Eiver
flows. Deltas are plains rendered

fertile by the waters of rivers, as

the Nile, Niger, and Mississippi,

4.# The Tundra is a succession

* They are so called, because the waters receding
from the land generally fall off on three sides, leaving
the land in a triangular form, .which, being the form
of the letter A of the Greek alphabet, takes the name
Oi delta.

of desert tracts, 5, which lie upon
the Plain of Siberia, towards the

138.

Polar Sea. In summer these

tracts are covered with moss, and
interspersed with numerous lakes

and marshes ; in winter they are

buried under a solid covering of

ice. When the ice and snow dis-

appear, coarse grass and rushes

spring up, and stunted willows

thrive during the brief Siberian

-summer. Karroos are plains in

the interior of Southern Africa,

remarkable as being the haunts
of innumerable wild beasts, 6.

Here we find the elephant, rhino-

ceros, giraffe, crocodile, etc. etc.
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Of karroos Pringle has given a poetical
description :

—

" Afar in the desert I love to ride,
With the silent bush-boy alone by my side,

Away, away, from the dwellings of men,
By the antelope's haunt, and the Ivffalo's

glen

;

By valleys remote, where the owrebi plays,

Where the gnoo, the iassaybe, and hartebeest

graze, [cline

And the eland and gemsbolc unnurtured re-

By skirts of gray forests o'erhung with wild
vine

;

Where the elephant browses at peace in his

wood,
And the river-horse gambols unscared in the

flood,

And the mighty rhinoceros wallows at will

In the pool where the wild ass is drinking his

fill. [cry
O'er the brown karroo, where the bleating

Of the springbok's fawn sounds plaintively
;W here the zebra wantonly tosses his mane,

And he scours with his troop o'er the deso-
late plain

;

And the stately koodoo exultingly bounds,
Undisturbed by the bay of the hunter's

hounds."

The Tarai is a plain wooded
country in India, bounded by a

swampy tract ; also the abode of

numberless wild animals. Jungles

are also woods characteristic of

India, 7, and infested by the wild

140.

wards the Ural Mountains, pre-

senting tracts of heath, sand, and
open pasture. From London to

Moscow the land is generally

level, and has been regarded by
geographers as one vast plain.

Land forming a hollow between
hills, or surrounded by elevated

lands, is a valley or dale, 8 ; fields

in low situations are meadows, 9,

"The Lord is my shepherd, I shall not
want. He maketh me to he down in green
pastures : He leadeth me beside the still

waters."

and as they give food to flocks

and herds, are called also pas-

tures, 10.

A sudden rising of the land,

on the margin of the sea, forms

142.
beasts native to its soil. The
Great Plain of Europe extends

from the German Sea through a cliff, 11. A sudden descent of

Prussia, Poland, and Bussia, to- land, in an inland situation com-
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prises & precipice, 12. Elevated

lands, almost barren, are downs,

143.

13. The Northern Hemisphere
(from the Equator to the Arctic
Ocean) contains three times as

much land as the Southern Hem-
isphere (from the Equator to the
Antarctic Ocean) ; and the sur-

face area of islands, in proportion
to that of continents, is only a

twenty-third part.

The land, like the sea, is liable

to various disturbing phenomena.
The most awfully-grand of these
arise from eruptions, 14, and
earthquakes, which are connected
with volcanic action in the
depths of the earth. Volcanoes
are

^
believed to be produced

by inflammable matters, which
ignite by their mutual action,

or by the access of water and
air, or by the great pressure of
the earth. Sometimes an extent
of country amounting to five or
six hundred miles is involved in

these fiery discharges. There are

teaching. 15

certain regions where volcanoes

and earthquakes commonly pre-

vail. These are generally in or

near the ranges of great moun-
tains. Among the Andes there

is an uninterrupted chain of

volcanoes. In some districts

these disturbances are constant

;

in some parts frequent ; and in

others they recur at long inter-

vals. Volcanoes are distinguish-

ed from other mountains by
their shape, being more conical

than those that are non-volcanic.
Upon their summits there are

hollow cup-like depressions,

called craters, 15, which form
14

144.

the vents of the fiery matter,

and cast forth volumes of smoke,

flame, and large pieces of a

metallic substance called lava,

16. During an eruption the

earth appears to be enveloped

in flames for miles around, while

the upper air is darkened with

dense clouds of smoke and ashes.

Sometimes the matter thrown

out of the crater is projected

into the air, and borne a great
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distance by the wind. In 1845
an eruption occurred in Iceland,

and some of the ashes were, in

ten hours afterwards, deposited

upon the Scottish islands. Vol-

canoes are sometimes wonderfully

powerful : a block of stone weigh-

ing two hundred tons was pro-

jected to a distance of nine miles

from the crater from which it

was thrown out. The city of

Pompeii was swallowed up by an
eruption of Mount Vesuvius,

accompanied by an earthquake,

in the Christian year 79. Many
of the citizens had assembled to

witness public spectacles at a

theatre when the eruption com-
menced, and streams of fire ran
down the sides of the mountain
and buried the whole city and
the country for miles around.

Fifteen hundred years passed

away before any traces of the

lost city were found ! Another
terrific eruption occurred in

Iceland in 1783. It was accom-
panied by a violent tempest, and
the whole island seemed likely

to be destroyed. Three cra-

ters, opened upon Mount Skapta
and poured forth a torrent of

lava which continued flowing for

six weeks, and ran sixty miles

into the sea, forming a rugged
bank nearly twelve miles broad

;

twelve rivers were dried up

;

twenty-one villages destroyed

;

and thirty-four others injured.

Connected withvolcanic action,

in mountainous regions, is another

remarkable phenomenon, the gey-

sers, or hoiling springs of Iceland,

17. About twenty-five miles from
Mount Hecla, lying northward,

there is a great number of these

145.

hot springs. The eruptions of
the geysers occur at irregular

intervals, and
seldom last

more than a

few minutes at

a time. The
basin of the

largestofthese

boiling foun-

tains, called

the Great Gey-
ser, has the ap-

pearance,when
quiescent, of

a circular pool

of water. Pri-

or to the up-
heaving of the waters a dull

rumbling noise is heard ; then
the pond becomes troubled, and
soon jets of water and steam
are projected, with great force
and noise, to a height of a hun-
dred feet, frequently accompanied
with large masses of stone. The
earth is slightly shaken, and
sounds proceed from beneath the
surface like the firing of cannon.
The eruption terminates by the
emission of jets of steam, and by
a violent gurgling of the waters
in the crater, 18. These dis-

charges sometimes occur three

or four times in twenty-four
hours. The hottest springs in

Great Britain are those of Bath,

which have atemperature of 160°;
those at Clifton, 74°

;
Buxton,

82°
;
Matlock, 69°

; the Carls-

bad springs reach 167°, and those

of Coguinas, in Sardinia, 198°.

The three volcanoes most known
are Mount Etna, in Sicily, Vesu-

vius, in the Bay of Naples, and
Hecla, in Iceland.
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Earthquakes, 19, arise from
undulations, heavings, and split-

tings in the earth, caused by the

expansion of substances under the

effects of terrestrial fires. Large
masses of rock are sometimes
hurled from mountains, or forced
to the surface, 20, from beneath

10

146.

the bowels of the earth. One
theory explanatory ofearthquakes

is, that our globe, and all other

planetary bodies, were originally

in a state of fire, and have since

been gradually cooling; that there

yet exist within the bowels of the

earth the remains of its former
incandescent state; that water
sometimes finds its way to the

heated mass within; and that this

generates steam and gases which,

in escaping, rupture and disturb

the earth. Another theory is,

thai the earth contains chemical

elements
;
which, under certain

circumstances, act upon each
other and produce fire

;
or, under

the action of water, explode,

melt, and fuse—by the intensity

of heat—the parts of the earth

around them. The effects of

earthquakes,when they are severe,

in populous districts, are very
terrible. In cities, churches and
buildings of every description are

thrown down; thousands ofpeople

are crushed to death
; fire seizes

upon the ruins, 20# ; and, in some
instances, whole cities are buried.

20a

147.

In the year 543, a great earth-

quake was felt throughout the

known world ; in 742, more than
500 towns were destroyed in.

Syria, Palestine, and Asia ; and
the loss of life was beyond all

calculation ; in 1137, 15,000
people perished in the ruins

caused by an earthquake at Can-
tania, in Sicily

; 40,000 people

perished by a similar cause at

Naples, in 1456 ; in 1531, 1500
houses were thrown down- at

Lisbon, and 30,000 people pe-

rished; in 1693, another occurred

in Sicily, and destroyed Cantania
and its 18,000 inhabitants. A to-

gether, more than 100,000 lives

were lost. In 1731, another

occurred in China, when 100,000
people were swallowed up at

Pekin ; at the great earthquake
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m Lisbon, 1755, in about eight

minutes, 50,000 inhabitants were
swallowed up, and the principal

parts ofthe city buried. In 1743,

the town of Guatemala, in

Mexico—with all its riches, and
8000 families—was swallowed

up, the spot where it was buried

being now a complete desert. In

England, earthquakes have been

felt, in 1089 ; at Lincoln, 1142
;

in London, when St. Paul's and

the Temple Churches were in-

jured, 1580; in Ireland, 1690;

in London, 1750 ; in Naples,

1857, when many towns and Til-

lages were greatly injured.

To the action of extinct vol-

canoes, and earthquakes of ages

past, we owe the appearance of

many of the remarkable caverns

which exist in various parts of

the earth. FingaVs Cave, 1, in
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Stafia, a Scottish island, is an in-

teresting example. Here the lava,

which once poured forth in a
melting state, assumed the form
of columns, 2, upon cooling.

Other caverns arise from the

action of water upon minerals

:

s it;

such are stalactite caverns, 3, in

which water, impregnated with
the carbonate of lime, becomes

149.

solidified, and assumes the form
of icicles dropping from the roof,

4, or shooting from the floor, 5.

Those pendent from the roof are

stalactites, 4 ; those rising from
th eground stalagamites,5 . Caverns
of this description occur in Derby-
shire, in the islands of Paros
andAntiparos, America, and other

parts of the world.

An American traveller thus describes his

walk through one of these interesting places :-

—

" We advanced with ease through the windings
of the cavern, which at times was so low as to

oblige us to stoop., at others so high that the
roof was lost in the gloom. But everywhere
the most wonderful varieties of stalactites and
crystals met our admiring view. At one time
we saw the guides lighting up some distant gal-

lery, far above our heads, which had all the
appearance of verandahs adorned with Gothic
tr;icery ; at another, we came into what seemed
the long-dravMi aisle-* of a Gothic cathedral,
brilliantly illuminated. The whimsical variety
of forms surpasses all powers of description.

Here was a butcher's shop, which seemed to
be hung with joints of meat ; and there a
throne, with a magnificent canopy. There was
the appearance of a statue, with a bearded
head, so perfect, that you could have thought
it the work of a sculptor ; and further on, to-

ward the end of our walk, the figure of a
warrior, with a helmet and coat of mail, and
his arms crossed, of the illusion of which, with
all my elforts, I could not possibly divest my
mind. Two stalactites, descending close lo

each other, are called, in a German inscription
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over them, with sentimentality truly German,
' The union of *wo hearts.' The resemblance
is certainly very striking. After passing * the
hearts,' we came to the ' ball-room.' It is

customary for the inhabitants of Adelsberg, and
the surrounding country, to come on Whit-
Monday to this grotto, which is brilliantly

illuminated, and the part called the ball-room
is actually employed for that purpose by the
peasantry. A gallery, very appositely formed
by nature, serves the musicians for an orches-
tra, and wooden chandeliers are suspended
from the vaulted roof. It is impossible for me
to describe minutely all the wonderful varie-
ties ; the * Fountains ' seeming, as they fall,

to be frozen into stone ; the ' Graves,' with
weeping willows waving over them ; the 5 Pic-
ture,' the * Cannon.' the ' Confessional,' the
* Pulpit,' the ' Sausage-maker's shop,' and
the * Prisons.' I must not omit mentioning
one part which, though less gi and than many
others, is extremely curious. The stalactites
have here formed themselves like folds of
linen, and are so thin as to be transparent.
Some are like shirt-ruffles, having a hem, and
looking as if they were embroidered ; and
there is one, called the ' Curtain,' which
hangs exactly in natural folds, like a white
and pendant sheet. Everywhere you have the
dripping as of a continual shower, showing
that the mighty work is still going on, though
the several stages of its progress are imper-
ceptible. Our attention was so excited, that
we had walked two hours without feeling the
le ist fdtigue, or being sensible of the passage
of time. We had gone beyond the point
where most travellers had stopped, and had
been rewarded for it by seeing stalactites of
undiminished whiteness, and crystals glittering,

as the light shone upon them, like unnumbered
diamonds."

Caverns upon sea-shores are

chiefly produced by the action of

winds and waves upon rocks of

varying hardness. The effect of

water upon internal and unseen
parts is frequently exhibited by
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rocks, which stand boldly out,

and encounter the action of the
elements. Sometimes dense
masses of stone are worn through,
and arched rocJrs, Ck produced.

The condition of the surface of
the land is liable, with the change
of seasons, to considerable varia-
tions. Great falls of snow lay
whole countries under a deep
mantle of congealed rain. Ava-
lanches, 7, produce disastrous re-

151

An inhabitant of Savoy, having acquired a

sum of money* in France, was returning home
with his family

;
and, while crossing a defile of

Mount St. Bernard, an avalanche descended
from the mountain, and buried him. His
wife, seized with terror, remained for some
minutes motionless, when she saw her eldest

child fall dead with the cold. The despairing
mother perceived an alarm-bell, and, taking
her little son in her arms, fell on her knees
and pulled the rope, which, having rotted with
exposure to the weather, broke with the first

sound.

suits in countries where immense
quantities of snow suddenly de-

scend from the mountains into

the plains. The countries where
they are most frequent are the

Tyrol, Switzerland, Piedmont, and
Savoy. Avalanches are distin-

guished by the name of drift

when the wind raises the light

flakes of snow, and bears it, loose

and powdery, to some distant

spot. JRolling avalanches are

those which are formed by de-

tached masses of snow assuming

a round form in their descent
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from the mountains, and by pres-

sure gaining size and weight as

they proceed. Sliding avalanches

are those in which, from the

warmth of the earth, masses of

snow are detached at the earth's

surface, and glide downwards,
starting other masses in their

course. Glacier avalanches are

those in which the snow, after

partial melting, becomes frozen

into solid blocks possessing great

hardness and density. Some-
times entire villages, together

with their inhabitants, are de-

stroyed by these avalanches.

Upon the commencement of an
avalanche a low, rumbling sound
is heard, and the inhabitants who
hear the warning endeavour to

escape. The noise increases, un-

til it becomes as loud as thunder,

then, overwhelming everything

that opposes them, * the vast

masses descend, and spread death

and desolation. Stationary gla-

ciers are great accumulations of

ice, occupying the levels and
slight declivities of mountains.

Those ofTyrol, Switzerland, Pied-

mont, and Savoy occupy alto-

gether a superficial extent of

1484 (nearly 1500) miles. Even
more terrible than these ava-

lanches and glaciers are the land-

slips, to which the same coun-

tries are liable. The snow melt-

ing by day, runs into the crevices

of the mountains, 8, and there

freezing, splits off by its expan-

sion enormous masses of stone.

The cracking of the rocks sounds
like the firing of artillery. These
land-slips frequently occur by
night, and so rapidly as to leave

no hope of escape, should they

fall in the direction of an inha-

bited spot, 9.

Such are the most remark-

able of the phenomena to which
the land is liable. Happily
for man, there are places where
he may dwell free from the

alarms of these terrible visita-

tions—where, when his days of

toil are over, he may sit down in

peace, and contemplate the won-
ders of the world in which God
has given him a dwelling

!

The various aspects of the land

in connection with the sea give

rise to interesting definitions of

coast geography. A broad recess

in the shore, with expanse of sea

before it, is a bay, 10. But the

term bay is sometimes applied to

a great arm of the sea, as the Bay
of Biscay and the Bay of Bengal.

Baffin's Bay and Hudson's Bay,
both on the eastern coasts of

North America, are larger divi-

sions of the ocean than is com-
monly understood by the term
bay ; they are, properly, large

inland seas.—Amoderate distance

from the shore, where a ship en-
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joys clear sea, with no interrup-

tions of land, is the offing, 11. A
hay-likeform. The Q-ulfofMex-
ico is one of the largest. From

153.

small inlet, capable of being some-
times used as a place of shelter,

but generalij dangerous in tem-
pestuous weather, when the wind
blows towards the shore, is a
cove, 12. The Cove of Cork, which
changed its name to Queenstown
upon the visit of Queen Victoria,
is 'the finest on the British coasts.

this great gulf issues that power-
ful ocean current the gulfstream,
one of the divisions of which finds

its way to the frozen North, and
there undermines large fields of
ice, which afterwards, moving to-

wards warmer latitudes, consti-

tute the icebergs met with in the
Atlantic ocean. Seas, 155,arelarge

A bight is a small bay forming
a bend between two points of

land. A gulf, 12a, occupies a

greater recess in the land than a
bag, 10. A gulf and a bag differ

only in extent ; we apply bay to

a large or small recess of the sea,

but gulf only to a larger extent of

water, intersecting the land in a

areas of water nearly enclosed by
land, as the Mediterranean Sea, tLo

Blade Sea, and the Baltic Sea,&vA

generally contain within them all

the distinguishing characteristics

of the greater ocean and its coast

lines. Thus, there are in the

Mediterranean Sea islands, bays,

gulfs, straits, etc. Roads, 13, are
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places not far from the shore,

where, from deep water, and the

land intercepting winds from the

stormy points, ships may ride

securely. They are sometimes
called roadsteads. Estuaries, or

friths, 14, are arms of the sea,

which meet the mouths of rivers

or lakes; where the streams of

river waters meet the tides of the

ocean. Greeks, 15, are small in-

lets, generally running into the
land from lays or coves. A chan-

nel, 16, is a straight or narrow sea

between two continents, or be-

tween a continent and an island.

The chops of a channel are the

direct line from the sea, through
the channel ; thus sailors say,

the wind " blew right into the

chops ofthe channel
. '

' And hence,

when the wind alters, the wind
" chopped round." An island,

17, is a tract o£ land completely

surrounded by water. A group

of islands, or a sea in which there

are many islands, forms an archi-

pelago. An isthmus, 18, is a neck
or narrow slip of land, by which
two continents are connected, or

by which a peninsula is united
to the main-land. A continent,

19, is a great extent of land, not
disjoined nor interrupted by sea.

A strait or sound, 20, is a nar-

rower passage than a channel,

between two continents, or a con-

tinent and an island, or a nar-

row entrance from the outer

ocean to an inland sea.

A cape, 1-155, is the head, point,

or ending of a continent, or ofany
other land, terminating in a point
in the sea. Thus, the Cape of

Good Hope is the point of the

p;reat continent of Southern Af-

rica. A peninsula, 2, is a com-
paratively small portion of land
united to a continent by an isth-

mus. The coast, 3, is that portion

of land which lies near to the
shore ; the shore is land which is

washed by the waves. A bar, 4i, is

a bank of sand, gravel, or rock,

forming a shoal at the mouth of a

river, 5, or harbour, obstructing

5
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the entrance, or rendering it diffi-

cult in certain states of the tide.

A haven, or harbour, is any place
which affords shelter to ships and
smaller vessels. The waves, which
are broken by collision with the

shore, are breakers, 6, the foam

157.

of the waters broken on the shore

is surf, 7 ; the light foam ofwaves
at sea is spray. A chain or ange
of rocks, lying at or near the sur-
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face of the water, or covered at

high, and left dry at low, water,

is a reef, 8 ; the extremity ofa rock,

rtinning out into the sea, is a

point, 9.

Large bodies of water, which
occupy inland situations, and

have no direct communication
with the ocean, are lakes, 10.

153.

The Caspian (called also the Cas-

pian Sea), wnich is intermediate

between Europe and Asia, is the

greatest. It covers an area of

130,000 square miles, and is com-
monly called a sea ; its waters

are salt, but less so than those

of the ocean. The largest fresh-

water lakes are those of North
America, where there prevails a

complete system of lakes and
rivers. Lakes Superior, Huron,
Michigan, Erie, and Ontario are

the chief. The most important
lake in South America is Lake
Titicaca (tit -e-Jca'- ka) . The
largest lake in England is "Win-

dermere, in Cumberland, which
i3 ten and a-half miles long,

and one mile broad ; the largest

in Wales is the Lake Bala, or

Llywn Tegid, about four miles

long and two-thirds of a mile

broad. In Scotland, lakes or
lochs are very numerous. The
largest in Scotland, and also in
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Great Britain, is Loch Lomond,
which :

s twenty-four miles in

length, and seven in its greatest

breadth. The largest lake, or

lough, in Ireland is Lough Neagh,

being about eighteen miles in

length, and eleven or twelve in

width. The most picturesque

lakes in Great Britain are those

of Killarney.

In hilly and mountainous
places sprinqs. 11, rise, and their

159.

" From a shady nook, by a mossy stone,
Midst ferns and brambles rudely grown,
By day or night unceasing still,

Hear the sound of the mountain rill,

Rippling, dripphng, rippling, drippling !
"

waters flowing downwards, form
small rills, brooks, streams, or

rivulets, 12.

Augmented by other rivulets,

on their way, called tributaries,

and swollen by occasional rains,

the waters form larger streams,

160.

12, and produce waterfalls, 13,

as they descend over slight ele-



24 that's IT
j

vations, and cascades when the

descent is so considerable as to

greatly increase the agitation of

the stream. The largest water-

fall in England is situated upon
the river Tees ; there are several

also in Ireland, Scotland, and
Wales. Still greater descents

than those which distinguish wa-

terfalls and cascades, produce ca-

taracts, 14.

The falls of

the Niagara,
in America,
form two
splendid ca-

taracts, one
of which has

a descent of

158 feet, the

other of 164
feet. The
traveller to

the Tails
hear3, at the

distance of

two or three

miles, a deep booming sound,

and this becomes louder, until

he stands in view of the bewil-

dering cataract.

An observer thus describes the effect :

—

" So entirely was I unprepared for the enor-
mous volume of water, that, in the weakness of
my comprehension and inability to grasp the
scene, I was unwilling to turn my aching eyes
from the glorious spectacle, apprehending it

could only endure for a season, and that the
overwhelming rush of water must speedily
cease. But as 1 gazed with trembling anxiety,
and marked no change beyond the masses of
spray clouds, swayed by the wind across the
mighty sheet which ever retained its sublime
proportions, the truth be»an to force itself

upon me, that for thousands of years the wa-
ters had been falling, by day and night, at all

times and seasons, ever soundii g, in a voice
j

which, once heard, can never be forgotten, the
praise of Him who bade them flow. Here,
indeed, may be felt the beauty of tbe words in

our canticle, 4 O ye t-eas and Moods, bless ye
the Lord, praise him, and n:agnify him for
ever !

'—and it wa-« probably with feelings of

161.

deep &we that the Indian of olden time,
worsh pping the Great Spirit, gave the pecu-
liarly appropriate name O-Ni-aw-ga-rah, the
Thunder of Waters, to this matchless scene.
It is indeed eloquent 'as with the voice of a
great multitude—the voice of many waters
—the voice of many thunderings, saying,
Alleluia, for the Lord God omnipotent
reigneth.'

"

In passing over a long decli-

vity of land, the waters form
rapids or torrents, 15. Three of
these obstruct the navigation of

162.

the Canadian river the Great St.

Lawrence, and canals have been
cut to connect the navigable por-

tions. Waters having found
their Way to the valleys and low
levels of the earth, spread out

into fertilizing rivers, 16, impart-

ing beauty to scenery, and afford-

ing means of communication be-
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tween internal parts, and that

great ocean which is the high-

way of the world, and the bond
between nations. The whole ex-

tent of land drained by a river,

including all its branches and tri-

butaries, is its basin. Adjoining

basins are divided from each other

by tracts of land more or less

elevated, which form the water-

shed, or water-parting. Hivers

and their tributaries are of the

utmost importance in draining

and purifying the lands. The vo-

lume of water discharged mainly
depends upon the extent of

country drained. Rivers flowing

from mountainous countries are

liable to periodical floods, from
the melting of snow on the moun-
tains ; and the same occurs where
the waters are supplied by pe-

riodical rainy seasons The long-

est European river is the Volga,

which measures 2200 miles ; the

longest American river, the

Amazon, 3900 miles ; the longest

Asiatic river, the Yenisei, 2900

17

164.

miles ; the longest African river,

the Nile, 2800 miles. Inunda-
2
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Hons, 17, are the result of the
quantity of water, either from
rain, or the melting of ice or

snow, exceeding the capacity of

the natural and artificial drain-

age of a country.—A long,

deep, and narrow hollow, worn
in the earth by a stream of wa-
ter through a long period of

time is a ravine, Via. The rugged

17a

165.

crags and deep ravines which
prevail in the Crimea presented
great difficulties to the move-
ments of the armies engaged in

the late war. A shallow stream,

which may be crossed by travel-

lers upon horseback or on foot,

constitutes aford, 17b. These are

17 h

166.

generally characteristic of coun-
tries where roads have <not been
constructed, and where, from
the smallness of the population,

bridges are too costly. The long-

continued action of water upon
rocks, and especially upon blocks

of limestone, leads to their
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perforation, so that water filters

through them. The dropping

ivell, 18, at Knaresborough, is

167.

an instance of this description.

A spring rises near a bed of

limestone rock, and the water

spreading itself over the upper

surface of a crag, which projects

,over the road beneath ; the water

drops through in a shower of

large globules, and falling from

19

ance. Diffusing itself over flat

countries, where there is insuffi-

cient drainage by natural or arti-

ficial means, water produces

fens, bogs, morasses, and marshes,

19. These form the abodes oi

aquatic birds and animals. In
tropical countries the water which
thus lodges amid rank vegetation

assumes a remarkable darkness

of colour, and produces black

swamps, 20. The darkness of

the water arises from strong

168.

a height of about thirty feet,

169.

vegetable solutions imparted by
the rank plants and herbs, which

presents a very curious appear-
j

grow in the swampy grounds.
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The earth* a, is completely
surrounded by a transparent

body formed of gases and vapours,

to the varying conditions of

which we owe calms and storms,

gloomy days and open sunshine,

the changes in the intensity and
colours of light, the conveyance
of a considerable amount of

heat or cold, drought or moisture,

from one part of the globe to

another, and, to a great extent,

the remarkable phenomena of

mow, hail, sleet, mist, rain, dew,

* The size of the eaith in the illustration bears no
proportion to the volume of the atmosphere. It must
1, " remembered that the diameter of the earth is nearly
8000 miles, while the depth of the atmosphere is only 45
miles.

clouds, etc. Clouds are con.

stantly forming, floating, and
dispersing in the atmosphere, b.

There are four primary forms
—

'

the cirrus c, stratus D, cumulus
E, ai^d nimbus E. The cirrus,

or curl cloud, flies at the great-

est altitude ; the cumulus, or

pile cloud next ; the stratus, or

streak cloud, next; while the

nimbus, or storm cloud, fre-

quently rolls like a dark curtain

along the surface of the earth.

When two or three forms of

cloud unite, they take a coin-

pound name, according to their

characteristics
;
thus, o and b
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blending, produce cirro-stratus;

c and E cirro-cumulus; E and
D cumulo-stratus ; F is generally

of short duration, and retains its

specific f:>rm. There are thus

four primary, and three second-

ary, or compound forms of clouds.

Clouds, although formed of light

vapours, preserve their forms for

a. considerable time, because the

depths of the atmosphere, like

the depths of the sea, are still,

or move only in great volumes.

The winds that rattle against

our windows, and hiss among
the trees, are the atmospheric

waves converted into breakers,

like the waves on the sea-shore,

by objects that resist their pro-

gress. When two opposing cur-

rents of wind meet, then the

clouds are seen to break up
rapidly, and assume new combi-

nations in the currents by which
they may be borne away. Moun-
tains cause rains by driving the

winds which strike against their

sides, 2, upwards into the cold

171.

regions, 3, where the vapours, be-

coming condensed by the lower
temperature, descend as rain, 4.

The atmosphere presses upon

172.

the earth's surface with a force

equal to fifteen pounds to the

square inch at the level of the sea.

This may be proved by taking a

piece of glass tube, 5, closed at

one end, and having a bere
equal to one square inch, in

length some-
thing more
than thirty in-

ches. Till this

with mercury

( quicksilver),

and then, plac-

ing the thumb
over the ori-

fice, 6, immerse
it in a basin of

mercury, 7-, the

mercury will

sink in the

tube until at

the height of about thirty inches

from the level of the mercury in

the basin, when it will rest.* It

is the pressure of the air on the

mercury in the basin which ba-

lances the weight of the column
of mercury in the tube, and that

is equal to about fifteen pounds.
If the pressure upon the mercury
in the basin were not upon every
part of its surface equal to the
weight of the column in the
glass tube, it is obvious that

the merqury within the tube
would descend into the basin.

The depth of the atmospheric
body which envelopes the earth

is greater at the equator, 8, 8,

than elsewhere, because the diur-

nal revolution of the globe upon
its own axis, which has imparted

* The experiment is, of course, usually performed
with a smaller tube, the proportions of which afford
data for calculation. But for the simplcity, we sup-
pose the tube to be exactly equal to a square inch ia
bore.
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a spheroidal form to the earth,

imparts that form in a greater de-

gree to the atmosphere, 9.—The
atmosphere, in connection with
heat, light, vaponrs, and elec-

tricity, is the world of beauti-

ful and wonderful phenomena.
Winds, already mentioned, will

173.

be fully explained hereafter.

Rainbows, 10, are caused by the

• 10

174. _

sun's rays falling upon rain drops,

and being refracted in passing

through them, the refraction con-

sisting of unbending or unfolding

the coloured elementary rays of

which each ray of light consists.

Aerial reflections, 11, are caused
by states of the atmosphere, in

which various currents or strata
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acquire a considerable difference

in temperature and also in den-

sity. Thus two layers of air, one
being warm and rarefied, the
other cold and dense, may acquire

a relation to each other such as

that of water to air, and objects

standing in the rarer medium be

175.

reflected in the denser one. The
colder air, temporarily resting

over the warmer, or the reverse,

gives rise to reflections, produc-
ing, in some cases, effects so un-
usual to our vision, that they
become illusions, 11. Pictures of
ships and towns inverted, the
semblance of water in the midst
of burning sands where no water
exists, illusive forms of men and
animals, and other similar effects,

are phenomena of atmospheric
refraction and reflection. These
effects are variously known as

the mirage, thefata morgana, and
aerial spectra. The aurora borea-

lis, 12, or northern light, is ap-

plied to a luminous phenomenon
frequently witnessed in the

north ; it is called aurora austra-

lis when it occurs in the south.
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These northern and southern

lights, when in their greatest

perfection, consist of a well-de-

fined arc of white light, and lu-

minous streams of coloured light

flowing therefrom. The arc is

not permanent, as in the rainbow,

but bends and twists in all direc-

176.

tions, like a ribbon agitated by
the wind. These lights are be-

lieved to be connected with mag-

netism and electricity ; but thej

are imperfectly understood. Elec-

tricity can scarcely be called an at-

13

177.

mospheric phenomenon, since it is

one of the chief forces in nature,

and prevails everywhere ; but its

atmospheric manifestations are

most familiar to us. Lightning,

13, is the effect of violent electri-

cal action. It is to electricity

what theflash of a gun is to the

force of its discharge—an effect,

not a cause. Electricity is one
of the mightiest agents in nature.

It not only strikes the living

dead, and crumbles the strongest

temples erected by man, but
sometimes rends the earth, and
appears to convulse the system
of nature. About forty years

ago, electricity tore open a cliff

in Colombia, and precipitated

an enormous mass of earth and
rock into the river Hullaga, the

course of which was obstructed

thereby.

The atmosphere is the prime
element of life ; for even those

creatures that dwell in the sea

and rivers are dependent upon,

and could not exist without it.

Among its tenants are the most

14

178.

beautiful of living things; wit-

ness the infinite variety of birds
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(aves), and especially the genus
of birds of paradise^ Paradiseidce,

14, so beautiful and fairy-like

that they were believed by the

ancients to pass their whole ex-

istence sailing in the air, the

dew of heaven being their only

food! And also the interesting

class insecta, insects,15, including

179.

the beautiful lepidopterous (but-
terfly) tribes.

The atmosphere is the purifier,

and promoter of health. Its winds
sweep over the surface of the
earth, and bear away the un-
healthy gases and vapours that

would be detrimental to life if

allowed to accumulate. It forces

its way into the walls, crevices,

and drains of our houses, enters

our rooms, visits every recess

and corner of them, and sweeps
,
out imperceptible accumulations

that would otherwise surround
us with poisonous air; it scat-

ters the seeds of plants, and
gives variety and increase to ve-

getable productions. It feeds

every leaf, flower, and tree, and
is the chief element of life to

every living creature upon the
face of the earth.

I

"WORDS AND WINDS.

" Woeds are like Summer wind,
When sweetly spoken,

That unto drooping fllowrets bring
Refreshing dew-drops scattering.
Yet not like winds, for kind words dwell
Deep in the heart's most sacred cell

And part from memory never.
The winds but breathe o'er each fair flower,
Or kiss them with a fragrant shower,

And then are gone for ever.

** Words are like Autumn's wind,
When harshly spoken,

Whose heightened power upon the plain
Whirls far the leaves that yet remain.
Yet not so keen the wild wind blows,
As wordathat wound the heart's repose,

And cause the tear to flow.
The summer leaves will bloom again—
Uot so the heart ; its griefs remain,

Deep hid from outwari show.

" Words are like Winter's wind,
When breathed in wrath,

Which in its fury o'er the wild
Bends the tough oak, the forest-child.
Yet the fell storm hath not such power,
As anger speaks in passion's hour,

Nor gives more lasting woe.
The whirlwind past, the dread is o'er,
The bark hopes soon to gain the shore,

Where silent waters flow.

" Words are like Spring's sweet wind,
When whispering Hope,

Whose young breath revels o'er the fields,
Till the glad earth its treasure yields.
And yet not so—for words thus spoken
Will cheer the spirit, e'en when broken,

And give it joys to cherish.
The winds but woo the flowers gay,
Then bear their incense far away,

And leave their form's to periah I"
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INSECTA—INSECTS.

180.

Insects are divided into twelve orders

:

—1, Coleoptera, sheath-winged, Beetles, A. 2, Strep-

siptera, twisted-winged, small Stylops. 3, Dermaptera, skin-winged, Earwigs, C. 4, Ortho-
ptera, straight-winged, Crickets, Grasshoppers, D. 5, Hemiptera, half-winged, Water-scorpions,
E, Plant-lice. 6, Trichoptera, hairy-winged, Caddice-flies, F, Water-moths. 7, Lepidoptera,
scale-winged, Butterflies, G-, and Moths, H. 8, Neuroptera, nerve-winged, Ant-lions, Dragon-
flies, I. 9, Hymenoptera, membrane-winged, Bees, J, Ants, K, Ichneumons. 10, JDiptera,

two-winged, Flies, M, Crane-flies, etc. 11, Aphaniptera, hidden-winged, small Fleas, Chigoes,

L. 12, Aptera, wingless, small Mites, etc.

[The above is Kirby and Spence's classification, which has been adopted by modern entomologists.]

Insects are small animals, having

jointed bodies, presenting three

principal divi-

sions. They are

arranged by na-

turalists into a

class called In-

secta, which
means animals

cut into. Their

principal parts

1. thorax 2, ab-are

donien 3, antennae or feelers 4
;

182.

first pair of legs 5, secmd pair of

legs 8, third pair of legs 9, first
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pair of wings 6, second pair of

wings 7. The thorax 2, is di-

vided into three segments : the

pro-thorax 10, the meso-thorax 11,

the meta-thorax 12.

Insects, when mature, have

tf^ra? pairs of Ze?ys, and to each

leg a kind offoot. The legs
f2

are of various forms, but
A

generally consist of the fe-
mur or thigh, 13, the tibia

or leg, 14, and the tarsus

orfoot, 15. Their antennce

are ofvarious forms. Some-
times they have a club-like

183,

head, with a knob at the extre-

mity, 16. Sometimes they are

184.

featheted 17, saw-like 18, toothed

19, ^iry 20, or curled, 4-181. The
uses of their antennce are to feel

objects, and they are supposed
to be also organs of hearing.

The mouths of insects consist

either of mandibles or jaws, 1, or

1

185.

suckers, 2 ;
they have also tongues

3, forceps 4, and other minute
parts. The mandibles are for the
purpose of biting, cutting, and
gnawing ; the suckers for drawing

2*

through their tubes juices from
the internal parts of flowers and
from deep recesses ; the tongues

are for licking thejuices of plants

;

and theforceps are for seizing and
holding prey, and for defence.

The eyes of insects are not move-
able, but are either simple, 5, or

compound, 6 ; both are
^

generally present in an ^
insect. The simple eyes, © @
called stennata, 5, are £
usually three, and are

placed so as to form
three points of a triangle

on the top of the head.

These are used in look-

ing upwards. The compound
eyes, 6, are generally two, one on

either side of the head.

JtjL Each hexagon, 7, is a

fftflf perfect eye, having a

nerve, retina, lens, iris,

an&pupil. Inthehouse-
I88,

fly there are 4000 of

these hexagons,ov ocelli, 7, making
up one compound eye or oculus,

6. In some dragon-flies there

are 12,000; butterflies 17,000;
beetles 25,000. Insects possess

the faculties of taste and smell,

and find their favourite flowers
or food by peculiar odours.

Their wings usually consist of a

fine double membrane, 8, sup-

ported by nervures, forming an

inner frame-ivork, 9. The wings
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are two orfour. The nervnres, 9,

are air-tubes, and are equivalent

to the hol-

low bones
and quills

in the wings

of birds. In
the beetle tribe the true wings

are folded up under the elytra

or wing-cases,

10. ~Withbut-

terfiies and
moths, the tis-

sues of the

wings are co-

vered by scales and plumes, 11;

These are inserted into the wings

hundred thousand. Wings some-
times consist of a number of

feathered mem-
branes, 14, like

the slips which
form a lady's fan.

Insects that have
only two wings
areprovidedwith
curious balancers

or poisers, 15,

beneath the wings. These steady

the body while flying
;
they are

] 91 . [Greatly magnified.]

by short stems. They are often

richly coloured, and produce, by
their various arrangement, the

singular beauty of the wings of

butterflies, 12, 13. In a square

inch of a butterfly's wing, the

number of scales exceeds one

193.

also supposed to be reservoirs of
air. The limbs of the crane-fly,

or "daddy long-

legs" 16, are

slender, and of^

great length.
By these the fly

is elevated while

walkingamongst
the grass, and
is raised, as it

were, on stilts,

from the dew
and other ob-

structions. Mies
are enabled to

walk up glass

windows, and a-

cross ceilings, 17,

because they have in their feet

suckers, 18, from which they

can exclude the air. They* have

195.
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also hooks, 19, by which they cling-

to any roughnesses. By these

they become en-

tangled in spiders'

webs, and are pre-
^

vented from walk-
ing upon woolly

surfaces. Their feet

are also covered

with hairs, 20, by
which they brush
and cleanse them-
selves.

The proboscis of butterflies

is formed of three tubes, 1; the

lateral ones, 2, 3,

by their muscular

fibres, act upon the

central tube, 4, and

cause it to convey

nectar to the mouth—these in-

sects not having the power of

exhausting the proboscis and

creating suction. The suckers of

some insects are provided with

lancets, for puncturing the bark

and leaves of trees. Some of the

Aphides have these punc-

turing tubes double the

length of their bodies.

When moving, the Aphides

extend these tubes under-

neath their bodies, from

which they project, and
have the appearance of

tails, 6. Fleas are provided with

lancets, 7, 7, on each side of their

tongues, 8 ; with
these they make
incisions in animal
bodies, and draw
blood, upon which
they feed. Chica-

goes, gnats, mos-
quitoes, and other suctorial in-

sects, are similarly provided.

198.

199.

Insects breathe through pores
distributed along the sides of
their bodies, which pores are
called stigmata,

9, communicat-
ing with inter-

nal air-vessels,or

trachece,10. The
air is renewed
in the trachea;

by the expan-

sion and contraction of the ab-

domen, 3-181.

Insects open
their wings by
forcing air into

the nervures, 12,

^ and close them
by expelling it

therefrom. The
blood of insects

has motion, but
can scarcely be
said to circulate.

In the centre of

their bodies is

a large blood-
201

- vessel, 11, which
serves as a heart, and has a pulsa-

tory movement.
In this there are

valves, which al-

low the fluids to

pass only one
way. But as

the blood meets
every where
with air-vessels,

9, 10, and is kept

in motion bythe
dorsal vessel, 11,

no lungs are re-

quired, and
there are no
veins nor venous

202. blood. Theblood
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of insects is a, yellowish semi-trans-

parent fluid. They have a com-

plete system of digestive organs,

consisting, in some classes, of

mandibles 13, gullet 14, crop 15

r/izzard 16, stomach 17, biliary

vessels (taking the place of a

liver) 18, intestines 19, secretory

glands 20. But as the habits,

forms, and food of insects vary

in a remarkable degree, their in-

ternal organizations are marked
by great modifications.

Insects have nervous systems,

consisting of numerous ganglia,

1, 2, 3, 4, and
nerves of special

sense, as the op-

tic nerves, 5. The
muscles, 6, of in-

sects are very

numerous, and,

relativelyto their

size, of enormous
strength. The
muscles offlight,

7, are capable of the most strenu

produce the peculiar noise for

which it is remarkable, by rub-

bing its palpi, 8, against the^ro-

boscis, 9. Crickets, grass-hoppers,

205.

locusts, and tree-hoppers, pro-

duce their chirrup by rubbing

the dentated parts of their thighs

against their wing-cases ; but they
have a sort of drum on each cide

of the first segment of the abdo-

men, 10. There are two outer

drums, 11, two inner drums, 12,

and a group of muscular bands,

13, which are connected with the

production of sounds. The death-

watch (Anobium tesselatum), 14,

produces a ticking noise by the

mechanical action of striking its

bead against wood-work. Other
insects produce sounds by gnaw-

15 ing wood, by
snapping their

mandibles, or by

|— striking with

1§8 *nen* abdomen.

^^pp insects to man
16 are various. The

206« bee (Apis melli-

ous action, and of long endurance.

The sounds produced by in-

sects are caused in various ways.

,

House-flies, bees, wasps, etc.
;

\jlca), 15, yields wax and honey, 16

have vocal spiracles behind their 1 «how doth the little busy bee

wings, by which they cause

jets of air to impinge upon the

edges oftheir wings. The death's-
j

head hawk-moth (Acherontia
j

atropos) has been supposed to
j

Improve each shining hour,
And gather honey all the day,
From every opening flower.

"How skilfully *-he builds her cell.

How neatly spreads her wax

;

And labours hard to store it \\ ell,

With the sweet food she makes/*
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The silk-worm (Bombyx rnori)
,

17, produces silk, of which our

richest dresses and decorative

furniture are made. It has been
estimated that the culture of the

silk-ivorm and the manufacture
of silk afford employment to a

million and a-half of people, and
create yearly a sterling value of

between thirty and forty millions

ofpounds ! The cochineal insect

{Coccus cacti), male 18, female

19, produces
the valuable

dye known
as cochineal.

There are

about 70,000
insects to
a pound
weight. In ^os -

1850, 2,514,512 pounds were im-
ported into Great Britain. The
annual value of the cochineal

consumed in Britain, alone, is

£370,000. To another individual

of this order {Coccus lacca), lac-

insect, we are

indebted for

a very valu-

able resin, 20,

which the

insect forms
and deposits

upon trees,

in the East
That which is sold asIndies.

stick-lac is the unprepared resin,

still adhering to bits of the

branches. This, separated and
powdered, and decolourized, is

called seed-lac. When melted
and formed into cakes, it is called

shell-lac. With ivory-black it

makes blade sealing-wax, with

vermilion red wax, with lamp-
black it forms Indian ink. In
other states of preparation it

forms valuable dyes, varnishes,

and lackers. It also yields laccic

acid. Only the females, 19, arc.

thus productive. Amber, which
is used for various ornaments, is

also said to be formed in a similar

manner, by a large species of ant.

We are indebted for oak galls,

so useful in the manufacture of

ink and various dyes, to the gall-

fly {Cynips
quercus), 1,

which punc-
tures the

leaves of the

oak, and de-

posits eggs
within, there-

by causing
the nut-like

excrescences,

2, which possess useful chemical

properties.* Several kinds of

210

locusts, D-180, are eaten as food by
* For a further explanation, see "Our Walk in the

Woods".
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tbe Arabs. The food of John the

Baptist was "locusts and wild

honey." Several kinds of insects

are used as medicines. They
afford food to the fowls of the

air, the beasts of the earth, and

the fishes of the waters. The
swallow (Hirundo rustica) 3,

devours thousands daily ; the

great ant-

eater (Myr-
mecophag a

> jubata)
, 4,

devours mil-

lions of
them. The
trout (Sal/mo

fario), 5, pursues them with the

swiftness of an arrow. Experi-

ments have been made upon the

feeding of trout, from which it

213.

has resulted that those fed upon
insects have thriven much better

than those fed with worms or

minnows. Insects also assist to

purify waters, by consuming
decaying animal and vegetable

matter ; they also contribute to

the purity of the air, by the

motions of their wings, and by
eatingputrefying substances. But
the greatest service, probably,

rendered to man by the insect

tribes consists in this—that, in

their frequent visits toflowers, 6,

they bear on their bodies the
yellow pollen from one flower to

another, and scatter it over the
parts prepared to receive and

be fertilized by it. Thus they
are agents by which vegeta-

tion is invigorated,

and the earth made
abundantly fruitful

and rich in beauty /
*

Pollen is the fine substance, like

flour, contained in the anthers of

flowers.

Insects undergo wonderful me-

tamorphoses (changes of form),

which distinguish them from all

other classes. They pass through

four states of existence : first, that

ofthe egg, 1 ; second, the larva (a

215.

state of being mashed, or dis-

guised), 2
;
third, thepupa (baby-

like, wrapped in swaddling-

* Our readers may feel surprised that we have
omitted from the above enumeration of the uses of
insects, any allusion to the interesting genus, named
by Linnaeus, Corallina. or, as they are commonly
termed "coral insects. We will therefore explain,

that the animalcules, which form the coral reefs and
islands, so frequently mentioned in natural histories,

are not, properly speaking, insects. They belong to

the class Fhytozoa, or Polypi/era, and are more like

minute, transparent worms than true insects, 181. An
account of them will be given hereafter. But, for the

Sresent, how shall the reader speak of them ? Let

im say, " the coral animalcule, or " the coral polyp
{poUtp)."
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clothes), 3
;
fourth, the imago (or

perfect image), 4. The example
given, 215, is that of the silk-

worm (JBombyx mori). This

insect remains in the egg, 1,

during the winter, and is hatched

by the warmth of April or May.
The larva, 2, when it first emerges
from the egg, 1, is little more
than a black speck, but grows
rapidly, changes its skin four or

five times, and in about eight

weeks is ready to enter the pupa
state, for which it prepares a

nest of silk, called a cocoon, 5,

inside which it forms

a chrysalis, 3, and re-

mains in a state of

torpor for some time,

during which its wings

and legs are formed,

and it emerges as a

perfect moth, 4. In 216 »

some the chrysalis bears a
resemblance to the form of the

insect which it contains. In the

chrysalis of the peacock butterfly

[Vanessa io), 6, the wings appear

to be folded up underneath the

sides of the case, 7, while the

antennce,proboscis, and
aiBk legs are indicated by

III
lines which pass down

III/ its centre, 8. But
there are some insects

whose metamorphoses
areeven more remark-
able, since they live in

water during the first

three stages of their

existence, and become
tenants of the air in their perfect

condition. The female gnat
(Culex pipens), standing upon a

leaf, or a bit of stone, manages,
by her hind-legs, to arrange her

eggs in the form of a little raft,
10. The eggs are gummed to-

217.

213.

gether side by side, and they
float upon the water, receiving
the rays of the sun until the
embryoes are developed. Each
egg, 11, has a little 11
lid, or valve, 12,
through which the ^^^^^^^jfg
young larva escapes, - 19 «

12,andbecomes aninhabitant ofthe
water. The larva, 13, presents a cu-
rious appearance, and though liv-

ing in the wa-
ter, breathes

air, which it

does by com-
ing to the sur-

face, and pre-

senting respi-

ratory tubes,

14, to the at-

mosphere.
The insect

changes its
220.

shape again when it assumes the
pupa form, and
by a strange

transformation

the respiratory

tubes previous-

ly attached to

its tail, 14, now
occur at its

head, 16. In
the pupa state,

15, it is less

active than as

a larva, 13

;

remaining for long periods at

221.
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the surface of the water, it

imbibes air, and the process of

its transformation to the imago

state, 18, goes on ; the sheath, 17,

drying, rises out of the water,

and finally floats. The insect

222.

bursts from its confinement, and,

gradually raising itself, forces air

into the nervures of
its wings, 19, by which
they become expand-
ed,and then flies away,
to become, for a few
brief hours, a joyous
tenant of the air, 20.

The dragon-fly (Aeshna grandis)
passes through similar states of

existence, but its larva andpupa
are less dissimilar, and the fly

quits the-pupa sheathin a different

manner. When approaching ma-
turity it leaves the water, and
crawls up a branch of an aquatic

plant, the back of the pupa-case

splits open at the thorax, 2, the

fly emerges therefrom, 3, and,

when quite extricated, remains for

224.

a time with its wings shrivelled

and moist. Then it flutters them,

as if to test their strength, and
at length flies away ; while the

empty case, 2, with its elastic

thorax again closed, still clings

to the branch, 1, looking like a

perfect pupa.

'* Glittering forth to the sunbeams bright,

Like a burnished gem in the golden light

;

Glancing o'er meadow, and skimming o'er

mead,

What a joyous life must an insect lead 1

" Its palace at night is a lily's fold,

With its shafts of ivory tipp'd with gold;

With delicate crystal, the floor inlaid,

And a pearl-fretted ceiling overhead.

M Its fragrant couch is a rose's breast,

Where 'tis gently lull'd to its dreamless rest,

By the fitful breath of the night-winds'

swell,

Or the plaintive song of the nightingale.

' When the morning breaks, it can gaily sip

From a golden cup with a jewelled lip

;

And for dainty fare, it can choose to dine

On the dewy leaf of the eglantine !

"
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THE SNAIL AND THE FLY.

" The morning sun was beaming
Forth from the eastern sky

;

Beneath a dock-leaf dreaming,
Reposed a little Fly.

He was as fair a creature
As ever spread a wing

—

Full many a lovely feature
Bedeck'd this lovelier thing.

His eyes were of the brightest green,
His breast of deepest red,

Upon his back rich blue was seen,
And feathers on his head !

" The sun far in the heavens
Had sped his course along

;

At length the sluggard waken'd
By the Skylark's song

;

And then, his wings unfolding,
He hurried forth to view

The beauties of **ie morning,
And taste the deeting dew.

s He offer'd no th inksgiving,
Gave forth no contrite sigh,

But boasted as 1 e flew

—

* Who so beaut ful as I ?

The primroses a*id golden-cups

—

They all were aiade for me

—

To hold my morning breakfast,

Or serve my e /ening tea !

'

*« An aged Snail was crawling
Upon a stony wall,

And thus unto the boaster
His voice was heard to call

:

* Beware the Swallow flying

To and fro the lane

;

Beware the lurking Spider,
That spi eadeth out his chain;

They care not for thy beauty,
Nor the lustre of thine eye

—

If either one should catch thee,

Then thou wilt surely die/

« But the Fly, his plumage waving,
Around the old Snail fled,

And with a voice of railing,

Unto the vet'ran said

:

• If I were slow as thou art,

Thou dull and stupid thing

!

I might fear the preying Spider,
Or the Swallow on the wing.

Get in thy slimy shell

—

Thou fearfufcart and old

;

But I am young ana beautiful,
Am resolute and bold !

M And with a scornful smiling,
The proud Fly fled away,

Nor heeded what the old Snail

Most feelingly did say.

But soon becoming wearied,
And feeling very dry,

A brightly sparkling dew-drop
Allured his lustrous eye

;

It lay upon a carpet
That o'er a bush was spread—

A carpet soft as velvet,

Or a downy bed.

And once again he boasted:
1 This carpet's laid for me

—

Oh, would that whining Snail

Were here this sight to see!

'

Tben down he flew upon it,

Waving his plumes the while;

To see his air of vaunting
Would make a Stoic smile!

But oh ! the look of terror

—

The anguish—the dismay

—

When once his feet alighted,

He could not tear away

!

And rushing from its hiding,

A hungry Spider sprung ;

—

This was the very danger
Of which the old Snail sungl

"The Spider quickly bound him
With cords all tight and strong,

And in another moment
Bore him the web along

:

And there, a fetter'd captive,

Doom'd certainly to die,

Lay struggling unsuccessfully
This proud and gaudy Fly.

And in his latest moments,
Ere he the forfeit paid,

With meek and true repr ntance.

He this confession made :

—

"'I was a proud and foolish thing,

Disdaining e'en the sage,

Who sought, to be my teacher;
But I mock'd his feeble age.

Had I his voice regarded,
I still might spread my wings,

And share my Maker's bounties,

With other living things,

Then let me bid you, Children,

Since I am doom'd to die.

Think often of the story
Of the old Snail and the Fly;

And when old people warn you,
Though they're infirm and slow—

Rely upon their wisdom,
And by their counsels go!'"
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GEOGRAPHY.

225.

THE WESTERN HEMISPHEBE.

GrEOgraphY is a system descrip-

tive of the earth, as is implied

by the name, derived from two
Greek words—ge, the earth, and
graphe, description. Geography
may be studied for different

objects. If for the purpose of

ascertaining the divisions of king-
- doms and empires, the nature of

their laws, numbers ofpeople, the

relative strength of governments,

the force of their armies, navies,

etc., it constitutes political geo-

graphy. If the information
sought relates to the natural

features of the various parts t>f

the earth, their climate, barren-

ness or fertility, their mountain
and river systems, inhabitants,

animals, plants, etc., it constitutes

natural or physical geography

.

If the object be to learn the

modes of life of different people,

their diet, dress, houses, manners,

customs, and means and forms of

intercourse, it constitutes social

geography. If to discover the

peculiarities of different races of

men, their anatomy, physiology,

physiognomy, origin, and inter-
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GEOGRAPHY.

226.

THE EASTERN HEMISPHERE.

mixture, the subject becomes
ethnographical geography. But
if with the view of ascertaining

the form of the earth, its several

divisions, their natural produce,
climate, population, etc., without
giving predominance to special

objects of investigation, it is then
systematic and general geography.

The earth is nearly round, 100.
We are accustomed to think it

so, because we see round maps,
and round globes. But maps

and globes are made round be-

cause it is known that the earth is

m
227.

so. "When the shadow of the

earth
9 1, falls upon the moon, 2,
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upon the occurrence of a lunar

eclipse, it forms a circular shade.

The roundness of the sun and
moon, and of the planetary

bodies generally, supports the

inference that all the heavenly

bodies possess the same shape.

Navigators have repeatedly sailed

round the globe. The roundness

of the earth causes the horizon

which bounds our view to be
circular, and to be of less extent

than would occur if the earth

possessed a flat surface. A
person in a balloon, 3, sees a

228.

larger extent of country, than
another standing upou a hill, 4

;

an aeronaut in a balloon might
see the masts and hull of a ship,

5, coming from sea, before a

spectator from a Mil could see

more than the topmasts, and
while a person walking on the
level earth, 6, could perceive no
part of the vessel whatever. For
convenience in referring to por-
tions of the heavens and earth,

the names of east, west, north,

and south have been given to
four opposite points, or direc-

tions. If we turn our faces

towards the rising sun, we look
towards the east, 7, the west will

be behind us, the south on our
right, 8, and the north on our
left, 9. For more accurate

reference to the positions of

heavenly bodies, and to divisions

229.

of the earth, celestial and terres-

trial maps have been adopted,

with which, by the aid of imagi-

nary lines, parallels, squares, etc.,

exact references may be made,
upon a small scale, to orbs in the

great expanse of the heavens,

and to the various divisions of

the earth. Geography chiefly

requires the use of terrestrial

maps, which are- usually repre-

sented in two divisions, the

western hemisphere (or half

sphere), 225, and the eastern hemi-

sphere, 226. A map describes the

land ; a chart the coast,the islands,

rocks, divisions, and currents,

and depths of the sea. The use

of maps necessitates the employ-
ment of lines, angles, figures, and
geographical terms. A right line,

10, or straight line, is the shortest

that can be 10

drawn be- —
tween two m
points, objects, or places. A
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crooked line is one that bends, 11,

U irregular-

ly. Paral-
23L lellines,12,

are such as are equally distant

12 from each
— — other in all

their parts.m Crookedpa-
rallels, 13, are lines which, though
crooked, are at equal distances

13 u

233. 234..

from each other in all their parts
Curved parallels, 14, are lines

regularly curved, and equi-dis-
tant in all their parts. Cir-
cular parallels, 15, are cir-

cular lines equi-distant from

each other. The circumference, 16,
of a circle, or of any round body'
is the greatest distance round
it.

^
The centre of a circle is that

point in its middle from which
the line of the circumference is

equally distant in all parts. The
diameter, 17, is the distance
through or across a circle, in dis-

18

237.

tinction from the circumference,
which passes round it. Angles, 18,

are the spaces between two lines

that meet each other at one of

their extremi- 19

ties. A. per-

pendicular ^
line, 19, is a

line running §
straight up, or ^
down. Ahori- m HorixoTilal^
zontalline, 20,

~
is a straight

line running in a direction across

that of a perpendicular line, and
inclining neither upwards nor
downwards, at either end. A
cube, 1, is a regular solid body,

240.

consisting of six square and equal

sides (of which 1, 2, and 3 may
be seen), and are coupled with
corresponding sides containing

equal angles. A square, 4, has

four equal sides and four right

angles.

A square mile of land is a por-

tion of land having six hundred
$ and forty squares,

each containing one

square acre. The
shape of the land

need not be square,

provided it con-

tains an area equal

to the number of

square acres. Thus,

three square miles

may be an oblong9

5, or any other form of an equal

surfece area ; nine square miles
9 6,

241.
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may be a perfect square, or any
other form of area, including the

same amount of surface. A pa-

rallelogram, 6a, is a figure, the op-

posite sides of which are equal

and parallel, and . , 6a

of which the 1 1

angles, 79
are > 7

equal. Upon the

map ofthe world, 242 *

225, 226, there are a number of

parallel circles, 8. These repre-

sent imaginary lines drawn round

8

9

243.

the world to assist us in refer-

ring to places that may occur

within either of those parallels.

The central circle, 9, is called the

equator, or equinoctial line, be-

cause it marks that part of the

earth which is equally distant

from the two poles, or northern
and southern extremities of the

earth. The distances between
these lines indicate latitude, which
means breadth, or width, extend-
ing from side to side. These lines,

however, can only indicate how
far a place may be from the equa-

tor, or from the poles, or whether
it lies in a north or south latitude.

They are therefore crossed by
another set of lines, which run
from the top of the map to the

bottom i and which are called me-

ridians, 10. The term signifies

mid-day, or noon. When the sun

10

241.

is directly over the meridian of

any place, it is mid-day at that

place. The distances on either

side of the central meridian are

called longitude, which means
length. There are thus two sets

of lines intersecting each other,

and producing imaginary squares,

the parallels of latitude, 8, show-

ing the position of any place, as

from north to south, and the me-

ridians, 10, in the same manner
indicating any position from east

to west. Places on the east of the

principal meridian are said to be

in east longitude, 11, and those on
the opposite side, in west longi-

tude, 12. Different nations num-
ber their degrees of longitude

from different points, and each

one commonly counts from that

meridian which passes through

its principal city. In America,

however, we count from Green-

wich. Latitude co ints from the

central, or equatorial line,

0-225, 226 ; the 0, or pointfrom
which longitude is reckoned in

Britain, does not occupy a cen-

tral place on the map, out lies

near the western extremity of the

eastern hemisphere, where lies the
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meridian of Greenwich, a.m., in

various readings, means ante-me-

ridian, or before the sun has

passed the line

—

before noon; p.m.

means 'post-meridian, or after the

sun has passed the line

—

after-

noon. Latitude is always rec-

koned either north or south, and
longitude always east or west.

Although the squares formed
upon the map by the intersecting

lines are very small, they repre-

sent vast areas of space. In
order, therefore, that smaller dif-

ferences of position may be de-

fined, the spaces between the

parallels, 8, and the meridians, 10,

are divided into degrees, 13, the

degrees again into minutes, and
the minutes into seconds. The
equator is divided into 360 degrees

of longitude. As each meridian

divides the earth into halves,

there are 180 degrees of east lon-

gitude, and 180 degrees of west

longitude. These, together, make
up the 360 degrees. The paral-

lels of latitude are, in like man-
ner, divided into degrees, of which
there are 90 from the equator to

each pole. Degrees are marked,
in geographical and other read-

ings, by a little ring, °, minutes
by a dash, ', and seconds by a

double dash, ". Thus, 29a 25 32",

reads as 29 degrees, 25 minutes,

32 seconds. But seconds are

rarely referred to in ordinary
readings. A geographical mile

contains about 2025 yards ; there

are sixty of these miles m a de-

gree. The squares upon the map,
formed by the intersection of the

rieridians and parallels, generally

contain 360,000 square miles, or

four times more than the area of

Great Britain. But the squares

become smaller towards the north
and south, because the meridians

meet at the poles. For this rea-

son, the degrees of longitude be-

come less towards each pole, while
the degrees of latitude are every-

where nearly equal. For the same
reason, the meridians, 10, are not
parallel ; the latitudes, 8, do not
look parallel upon the map, be-

cause we cannot represent a round
body oia a plain or fiat surface

without curving the lines ; and as

the circumference of the earth

decreases towards the poles, some
lines are necessarily curved more
than others, thereby interfering

with the appearance of

correct parallels. But
the geographical pro-

portions are always

preserved within the

parallels, though the

lines deviate. On the

margins or borders of

maps there arefigures

attached to each of the

parallels; these show
|

the number of the de-

grees of latitude, 14.

There are also Hack and white

14

W 30

i 20

10

246.
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spaces, 10, 20, 30, which indicate

the number of minutes, each black

or white space being equal to

sixty minutes. Each minute is

equal to a geographical mile.

When the figures on the border
of the map increase upwards,

14, they indicate north latitude
;

when they increase doivnwards,

south latitude. When the num-
bering of the degrees of longi-

tude increases from the right to

the left, the longitude is ivest

;

when from the left to the right,

it is east. Degrees and minutes

of longitude are expressed by
figures and black and white spaces

on the equator, 15.# But the

minutes can only be shown on
comparatively large maps. Unless
it is otherwise expressed, the top

of a map represents the north, 16.

the bottom the south, 17 ; the east,

or the right, 18 ; and the west,

or the left, 19. When this rule

is not observed, the direction of

the various points is shown by a

* When this is not the case, the figures will be
found on the top and bottom of the maps.

cross, one point of which, directed

to the north, 20, is distinguished

jy a spear-like point.

20

249.

By illustration 155, we have
already seen the distinctions

applied to various forms of land

and water. Looking down, as

with a bird's-eye view, upon
some of those forms, we more
clearly ascertain their distinc-

250. 251.

tions. An island, 1.* Find ex-

amples on the maps, 225, 226, by
reference to the latitude and lon-

gitude : lat. 40° S., long. 140° E.

^peninsula, 2 ;
example, hit. 40° N.,

252. 253.

long. 10° W. An isthmus, 3 ; ex.

lat. 20° K, long. 90° B.f A cape,

• The white represents land; the shade water.
t The isthmus is not named upon the map, but it

is that cf Panama, which connects the two great
continents of North and South America.
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or promontory, 4 ; ex. lat. 35
3

S.,

long. 28° E. A lake, 5 ; ex. lat.

254. 255.

40° N., long. 50° E* A gulf, 6
;

ex. lat. 35° N., long. 90° W. A
strait, 7 ; lat. 60^° N., long.

170° W.f At
about 23^°from
the equator, on
each side of it,

there are dot-

j fed^ Z^es, which
do not belong
to the parallel^,

256< y>f latitude 0-
fer to a larger map). At ^about

60 1° from the equator tftere are

other dotted lines, which also are

distinct from the lines of latitude.

The spaces within these dotted

lines form the northern tropic, or

tropic of cancer, 10, and the south-

257.

em tropic, or tropic of Capricorn.

12. The word tropic signifies c

* The Caspian Sea is strictly a lake.

t We cannot state the latitudes and longitudes
precisely, on account of the emallness of the maps

;

but nearly enough for purposes oi example.

return. On June 21, the sun is

directly over the northern tropic,

10 ; on December 21, it is directly

over the southern tropic, 12. The
change in the relative situations

of the sun and the earth is owing
to the annual revolution of the

earth around the sun. A line

runs across each hemisphere,

in the form of a curve, describ-

ing a path from the tropic of can-

cer to the tropic of Capricorn, 8.#

This is called the ecliptic ; it de-

scribes the path of the sun over

the earth, which is caused by the

deflection or variation of the earth

from a direct course around the

sun. The sun apparently passes

from the tropic of cancer to the

tropic of Capricorn. The effects

of this transit are—the changes

4$ seasons, periodical winds,

T storms, and rains, alteration of
the duration of darkness and
light, etc.f The same lines which
divide the arctic, 9, and antarctic

circles, 13, from the tropics, 10,

12, and the tropics from the equa-

torial, or central helt, 11, LI, of

the earth serve to mark the zones,

258.

14, which indicate the different

•emperatures of those great divi-

* Kefer to a larger map for the ecliptic.

t An explanation of these changes will he reserved
for a future chapter. They will, moreover, be fre-
quently referred to and simplified in connection with
various subjects.
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sions of the earth. The frigid

zones, 15, 19, are the excessively

cold and frozen polar regions,

which are eternally bound in ice.

The temperate zones, 16, 18, are

those parts between the lines

which mark the tropics, and those

which indicate the boundaries of

the frigid zones. These tem-

perate latitudes are subject to

agreeable changes of winter and
summer, the severity of the one
and the intensity of the other

being influenced by the distances

of the latitudes from the equator.

The word torrid means excessively

hot, parching, or burning. The
torrid zone, 17, lies between the

tropics, and covers that great

belt immediately over which the

sun is forever shedding its power-
ful light and heat, varying its

position only according to the

line indicated by the ecliptic.

Let us now see the value of the information
we have gleaned from this unfinished outline
of geography, which we will hereafter resume.
Looking at the maps of the two hemispheres,

225, 228, we realize a very good idea of the
form of the globe, and the relative situations
of its continents, islands, and oceans; we can
trace the situations of many of the distant
countries of which we frequently read, and to
which our relatives and countrymen have some-
times to travel ; we can ascertain whether those
countries lie wi the torrid, the temperate, or the
frigid zones, 258. Knowing this, we can form
some idea of their climate; and can ascer-
tain whether they lie towards the north, the
south, the east, or the west. When we read of
a ship being lost, a bcdtle having been fought, or
a new land discovered in any specified, latitude
and longitude, we can turn to the spot, not
merely in imagination, but we have before us,
in some particulars, a little photograph, bring-
ing within the apace of a few inches a plan of
the great world's surface. Bygone kings would
have given heaps of gold and precious ston< s to

have possessed so accurate a map of the earth
as those of* the eastern and western hemispheres,

225, 226. It took thousands of years, millions

of money, hundreds of ships, and cost an un-
known number of lives,, with countless dangers
and sufferings, to produce the knowledge and
( xperience necessary to lratne those apparently
•iruple plans of the great globe, which the hum-

blest person is now privileged to look upon.
To King Edward IV., who died in 1483, the
whole oil the western hemisphere was unknown,
except probably Greenland, and one or two
of the islands of the Northern Ocean. Until
1492, King Henry VII. being then upon the
throne, the waters of the Atlantic were un?x-
plored, and the two great continents of Forth
and South America were wrapped in oblivion
from the more civilized people of the earth.
The fifteenth century had considerably ad-
vanced before the great continent of Africa
was known to Europeans as far in the direction
of the equator as Guinea ; and not until 14S7
had ;m European vessel ventured so far as, or
dared to sail round, the Cape of Good Hope.
In the year 1606, in the reign of James I., the
existence of Australia was first made known

;

but not until the reign of G-eorge III., 1768,
was the extent of that great country under-
stood. We shall have hereafter to narrate the
histories of Columbus, Diaz, Torres, Cook,
and other great men, by w hose discoveries the
hidden parts of the world have been made
known to us. We will now look through the
formal lines of the map upon the face of the
earth, and contemplate some of those inte-

resting features which no cosmographer* can
delineate.

Looking at the western hemis-

phere, 225, we see, extending from
the 60th to nearly the 80th paral-

lel of north latitude, the country
named Greenland, supposed to be
an island, but which, in its north-
ern extremity, is so bound in ice,

that it cannot be explored. Its

south-western coasts are indented
by deep and narrow inlets, forming
some sheltered spots of ground,
where there is a limited cultiva-

tion. As a whole, Greenland, I,

l

259.

may be regarded as a great con-
tinent of ice, the sea-coast of

• In an ordinary sense, a map-maker.
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which thaws only in the summer-
time. The appearance of the
coast and fiords is one of impres-

sive desolation
;
icebergs in vast

numbers surround it, and make
the air exceedingly cold even in

summer. The inhabitants are a
tribe of diminutive Esquimaux
(or Eskimos, eaters of raw flesh)

;

the women, 2, and the men, 3,

are attired in a similar costume.
Their dress is a complete covering
of seal-skins. In summer they
live in tents, covered with the
skins of the rein and fallow-deer

;

in winter they erect square huts,

4, and some of them burrow in

the ground beneath the snow.
The rein-deer, the fox, the eider-

duck, and the seal are among the
most valuable animals of Green-
land, and whales abound in the
waters that surround its shores.

Whale and sealfishers, 5, are here
frequently attacked by Polar
hears, 6, which, during the sum-

mer, inhabit the ice islands, and
live chiefly upon seals.

A portion of the great conti-

nent of North America extends
into the arctic regions, and its

northernmost borders are inha-
bited by tribes of Esquimaux
Indians, 7. These are a very dif-

ferent peo-

ple from the

Indians of

North Ame-
rica, being

almostwhite

like Euro-
peans. Their

houses are

either ca-

verns in the

mountains,
or huts of
turf above
the ground.
They never
sow or plant

vegetables, living chiefly on the
fat of whales, seals, and walruses.

They eat most of their meat raw.
The clothes of a male, 8, and of a

female, 9, are similar, the latter

being distinguished by a kind of

apron. These garments are made
of the skins of seals, dried, and
sewn together by the nerves of

whales, which are twisted and
made into threads.—Quitting the

northern extremity of this great

continent, and travelling towards
the south, we enter the countries

inhabited by numerous tribes of

JSTorth American Indians, and
meet with sandy deserts, treeless

steppes, boundless marshes, ver-

dant prairies, savannahs, and enor-

mous forests. Here the Indian
hunts the wild huffalo, 10, which
supplies the native tribes with

their chief subsistence, its flesh

being eaten, the skin, horns, hoofs,

and bones converted into dresses,

shields, bows, etc.

.
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Mr. Catlin, in his " North American Indian
Portfolio," thus describes a buffalo chase :

—

" The Indian, mounted upon his wild horse,
which he has captured, and subjected to his

use, approaches the buffalo so that he may
throw his arrow, or strike with his lance, as

near to the heart as possible. The blow is

usually struck when the buffalo and the horse
are at the fullest speed, and after the hunter
has ridden him out from among the herd. The
Indians in their native state generally ride, in

limbs, carrying- in his left hand his bow and
some half dozen arrows. He then pulls off the
saddle, and often lashes a bear or other skin
with the girth to his horse's back, astride of
which he throws himself; and in this plight he
dashes olf at full speed, the rein in his hand,
which is but a small halter of raw hide or of
horse-hair, fastened around under the jaw of
the horse, and hanging loosely on the neck.
He has little use even for this, alter he has
directed the attention of his horse to the ani-

mal he wishes to pursue, and has separated it

from the h^rd ; for such is the extraordinarv
training of these little horses, that they will

with certainty bring their rider alongside with-

out the guidance of the rein, allowing the In-
dian to fix his arrow in the string, and to

place himselfm proper position for giving the
deadly shot, which is done at the instant the
horse is pressing the animal."

The.terrific catastrophe of a

prairie onfire ,
11, is not of un-

frequent occurrence. The rank,

dried vegetation, igniting either

by fermentation, as hay-ricks do,

or by accidental causes, suddenly

bursts into flame, and, with the

utmost rapidity, great tracts of

country are wrapt in the devour-

ing element. Then every living

thing flies from a terrible death,

war and in the chase, without saddle, and always I

without bridle. They make, and use, on ordi-
I

nary occasions, a very good saddle ; but when
Ereparing to go into this desperate chase, they
alt half a mile or so from the herd, without

danger of putting them in motion. Each hunter
then throws off his shirt, quiver, and whatever
else of his dress may hinder the free use of his

and travellers are sometimes over-

taken and lost.

After a prairie conflagration, which hap-
pened in 1844, a father, who chanced to be
travelling with his son at the time, was found
dead with his child in his arms. Captain Mar-
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ryatt thus describes one of these fearful confla-

grations :
— " The breeze freshened, and I heard

the distant and muffled noise which, in the

west, announces either an earthquake or an

estampede' ofherds of wild cattle. Our horses,

too, were aware of some d inger, for now they

were positively mad, and struggling to escape.

A cry was raised, " Fly for your lives ; the

prairie is onfire, and the buffaloes are upon us.

We all sta fed to our feet, but not a word was

exchanged ; each felt the danger of his posi-

tion; speed was our only resource, if not

already too late. In a minute our horses were

saddled, in another we were madly galloping

across the prairie, the bridles upon the necl<s

of our steeds, allowing them to follow their

instincts. For an hour we dashed on with un
diminished speed, when we felt the earth trem
!) ling behind us, and soon afterwards the distani

bellowing, mixed with roaring and sharper

cries, was borne down upon our ears. The at-

mosphere grew oppressive and heavy, while the

flames, swifter than the wind, appeared raging

upon the horizon. The fleeter game of all kinds

now shot past us like arrows ; deer were bound-
ing over the ground in company with wolves and

panthers ; droves of elks and antelopes passed

swifter than a dream ; then a solitary horse, or

a huge buffalo bull. The atmosphere rapidly

became more dense, the heat more oppressive,

the roars sounded louder and louder in our
ears ; now and then they were mingled with

terrific howls and shrill sounds, so unearthly,

that even our horses would stop their mad car-

reer and tremble ; but it was only for a second,

and they dashed on. Soon, with the rushing
noise of a whirlwind, the mass of heavier and
less swift animals was close upon us ; buffaloes

in an immense dark body, miles in front, miles

in depth; on they came, trampling and dashing
through every obstacle.

" It was an awful si«ht ! a sea of fire, roar-

ing in its fury, with its heaving masses and
unearthly hisses,, approaching nearer and
nearer, rushing on swifter than the sharp
morning breeze. The fire was gaining upon
us, when we perceived that, a mile ahead, the
immense herds before us had entered a deep
broad chasm into which they dashed, thousands
upon thousands, tumbling headlong into the
abyss. A few seconds more, we spurred on in

agony, speed was life, the chasm was to be our
preservation or our tomb. Down we darted,

actually borne upon the backs ot the descending
mass, and landed, without sense or motion,
more than a hundred feet below."

Towards the southern ex-

tremity of the North American
continent, we enter the Mexican
territories, and here we find three

distinct races of people : the
aboriginal Indians, or red men

;

Africans, introduced as slaves by
the Europeans; and the Euro-
peans, 12, the superior classes in-

dulging in an elaborate style of

costume, 13, 14.

The water-carriers, 15, have a

remarkable way of bearing their

burthens, one large vessel being

placed upon the back, and its

weight counterpoised by a smaller

vessel suspended from the head.

There still prevails here a method
of travelling, 16, which in the

16
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olden time was common in Eng-
land. A kind of litter, 18, is

borne upon shafts, swung from
the backs of mules.

We now approach the great

Isthmus of Panama and Darien,

Avhich connects the two conti-

nents of North and South Ame-
rica, and separates the Atlantic

from the Pacific Ocean, Small
as this neck of land appears upon
the map, there are portions of it

yet unexplored, though lately it

has become better known. One
great cause of the ignorance

12

264.
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which long prevailed respecting

this isthmus was the jealousy of

its Indian population, who, re-

membering the maxim that " the

white man's foot is the Indian's

grave," have ever been on the

watch to prevent intrusions into

their country. But even here,

under the torrid zone, the march
of civilization has found its way,
and a railway now connects the

two great oceans of the western

hemisphere.

Upon the coasts of the South

American continent, in the South

Pacific Ocean, there are nume-
rous small islands, which, for ages

past, have been the resort of sea-

birds, 19. In 1804, Baron Hum-

boldt brought to Europe some
fine earth, which he found lying
upon the islands to the depth of
fifty or sixty feet, and which has
been since found in other islands,

as many as two hundred feet deep.

This proved to be the deposit

of marine birds, and was ascer-

tained to possess great fertilizing

qualities. Huano, in the Spanish
language, means manure; and
the substance is now known
throughout Europe asguano ; the

islands from which it is brought,

are called the Guano Islands *

The most important of them lie

off the coast of Peru, and so great

is the accumulation of this mat-
ter, that the supply is said to

be inexhaustible. Upon the

islands known as the Chincha
Islands, it was estimated that

there were about 40,000,000

tons. Our gardens and fields

are thus being rendered beau-

tiful and fertile by a substance

which, for ages, has been stored

upon the rocky tables of the

Pacific Ocean, and the bodies of
fishes and marine plants, which
fed the winged creatures of the

sea, probably before gardens and
fields were known in this island,

are now made to enrich the soil

from which flowers and fruits are

obtained for the pleasure and
support of man

!

On the north-eastern extremity
of South America, lat. 0° 40' to
8° 40' N., and long. 57° to 61° W.,
lies the district of Guiana, one
of the earliest settlements of the
New World. The population are

a mixture of English, Dutch, Eu-
ropeans, Africans, and their de-

scendants, and numerous tribes

of Indians. Here the vegetation

becomes exceedingly vigorous, 20,

under the tropical heat ; the fo-

* Guano is now brought also from nnmeroui
islands on the coasts of Africa, British East Indies,
Brazil, etc. etc.
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rest trees are of the most magnifi-

cent description, including palms,

seconds, there comes from each

crater a strong rush of gas, which

4

1, pines, the mira-tree, the pine-

apple, guava, marmalade fruit,

plantain, banana, etc. The shrubs,

2, are remarkably luxuriant, and
amid the flowers, the magnifi-

cent water-lily, the Victoria Ee-
gina, may be seen displaying its

white and pink flowers upon
the rivers. Among the animals

of these torrid regions are the

jaguar, tapir, armadillo, ant-eater,

sloth, deer, alligators, monkeys,
parrots, macaws, humming-birds,
and many others.

New Granada (formerly Co-

lombia) forms another important
division ofSouth America, extend-

ing through nearly 10° of latitude

from 1° 40' to 11° 30' K, and 10°

of longitude, 68° to 78° "W. In
New Granada, there are several

air volcanoes, 4, displaying a very

curious phenomenon. They are

situated in the midst of a thick

forest, where a kind of central

plain is formed. In the midst of

the plain there are several cones,

5, 6, 7, 8, formed of a blackish

gray clay, and a small basin, filled

with water, on the top of each.

On approaching these, there is

heard at intervals a hollow but
distinct noise, and, after a few

26S.

is uninflammable. In the dry

season, the grass of the savannahs,

135, crumbles into dust, the clay

on the margin of the swamps is

sometimes seen to blister and

rise slowly in a kind of mound

;

then, with a violent noise, like

the outbreak of a small mud vol-

cano, the heaped-up earth is cast

high into the air, and forth issues

a gigantic water-snake or a scaly

crocodile. There are more than

thirty volcanoes in South America

belonging to the mountain system

of the Andes.

In the Pam-
pas of South

Brazil, there

grows an ex-

traordinary
description of

grass§{Gyne-
rium argente-

um) ; it is cha-

racterized by
the most re-

markable lux-

uriance and
beauty, the

flower stems,

10, attaining a

height of twelve to fourteen feet.

There is a striking resemblance
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between the native inhabitants of

North and South America
;
they

are almost all of a reddish brown
or copper colour, with long, black

hair, deep-set eyes, and aquiline

nose. The Pampas Indians are,

however, an exception, being of a

very dark complexion, with long,

thick, coarse black hair, which
generally hangs loose over their

shoulders. Their eyes are black,

animated, scowling, and are placed
widely apart ; foreheads low and
broad ; faces flattish

;
high cheek-

bones and large jaws ; no beard,

rather of low stature, and ill-

made, but muscular and athletic.

In the frequent struggles that have occur-
red between the civilized settlers and the bar-
barous tri i>es of these streat continents, many
fearful catastrophes have occurred; perhaps
none have been more painful than those in

which white ladies have been borne into capti-

vity by the savages, 11. The Indians have alway?

1

1
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exhibited a strong predilection for making cap
tives of White women ; and for this purpose
they have frequently "broken in upon the set-

tlements of whte men in the night-t.me, and
conveyed the oapr,ives upon rafts across rivers,

the more effectually to elude pursuit.
The white people have not generally been

treated with cruelty. Kalm, in the course of
his travels, met with an Englishman who, when
a boy, had been taken away by the Indians
thirty years before. When seen by Kalm, he
was dressed like an Indian, spoke the Indian
tongue, and had married a native wife. There
are examples of some Trench people going
among the Indians, and adopting their mode of
life. There is, on the contrary, scarce an

instance of an Indian adopting European cus-
toms

; but those who were taken prisoners in
war have always endeavoured to return to
t heir own people again, even after several years
of captivity.

The introduction of fire-arms
has done much to diminish the
numbers ofwild beasts inhabiting

countries surrounding new settle-

ments. Still, even with the aid

of these most efficient weapons,
adventurous travellers have very
narrow escapes

:

When Mr. Catlin, the celebrated American
explorer, was travelling in South America, he
performed several journeys in a canoe, and was
in the habit of passing the mid-day heats under
the shade on shore. One day a companion
was roasting a hog for dinner, 13, while another

12

271.

Tr end laid himself out upon the grass, 14, to

rest. A large panther, 16, came stealthily out
of the woods, and began to sniff on the man,
who was lying asleep with his face on the grass,

unaware of his danger. Had he moved, instant

death would have been certain. Catlin cau-

tiously fetched his rifle, but, upon his return,

found that the panther had stooped his head, and
was pu>hing it under the body of the sleeping

man, so that to fire at the pantherin this position

would probably involve the life of his friend ; to

make a noise, to attract the panther's attention,

would also rouse the man, and the pantherwould
seize him instantly. Catlin knew, however, that

he must not delay a moment. He levelled his

rifle just over the body of his friend, then gave
a shrill whistle ; the panther looked up, and
received the ball in his brain. The sleeper,

aroused by the report, made an effort to get
up, and in doing so put his hand upon the warm
body of the panther, and for a moment was
filled with terror, until he learned how provi-
dentially he had been delivered.
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On the south-western shores

of South America great numbers

of sea-lions, 17, are found. They

ber of wild oxen, and small wild

horses. The method of catching

these is remarkable : the hunter

pursuing them on horseback,

throws a loaded sling, 18, which

272.

frequently quit the sea in large

numbers, and crawl up over the

land, where they lie basking in

the sun. In this position they

are sometimes attacked by the

crews of ships sailing in the South

Pacific, The method the mariners

adopt is to row slowly towards

the shore, until near where the

animals are lying, then to pull

rapidly to the beach, and shoot

the sea-lions as they endeavour
to escape into the sea.

The southern extremity of the

American continent forms a penin-

sula, 251, known as Patagonia.

The mountain chain of the Andes
stretches along its western bor-

der. The greater part of Pata-

gonia is a sterile plain, which
gradually slopes towards the

shores of the Atlantic. It is

inhabited by a few uncivilized

tribes, who subsist on the pro-

duce of the chase. To the east

of the peninsular extremity lie

the Falkland islands. Here there

are no trees, but a few hushes

occur, and grasses grow to a large

size. There is an immense num-
3*

coils around their legs, throws

them down, and prevents their

escaping. At the southern ex-

tremity of Patagonia lies Cape

Horn, between which and the

main land lie the Straits of Ma-
gellan, 19, so-called after the

274.

great navigator, who first dis-

covered this passage from the

Atlantic to the Pacific Ocean in

1520. The magnitude of the

earth, and the diminutive scale

of maps thereof, will be strikingly

illustrated by remembering that

for many years this narrow and

perilous passage was the only one
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for ships sailing from one great

ocean to the other, the possibility

of sailing round Cape Horn being

unknown. The Straits of Ma-
gellan are 350 miles in length,

and in parts the width is not

more than four miles.

Bearing towards the South

Pole, we enter the Antarctic cir-

cle, and are again in the regions

of eternal ice, the whale and ele-

phant seal here meet our view,

and the beautiful auroras of the

polar shy, 20, call our attention

20
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from the wonders of the earth

to the glories of the heavens.

If we turn to the eastern he-

misphere, 226, and start from
Lapland in an easterly direction

towards the opposite shores of

the Pacific Ocean, we shall find

equally interesting objects for

contemplation. We find the Lap-
landers, 1, who occupy the north-

ernmost parts of Sweden and
Norway, though dwelling in an
equally northern latitude, a more
Intelligent people than the Esqui-

maux. They live chiefly in tents,

6; their principal diet is fish,

i

their dresses are made of the

skins of the rein-deer and other

animals ; the costume of the

women, 3, is different from that

of the men, 5 ;
they pack their

infants in little wooden cradles,

4, and hang the cradles up m.

their tents, while the ^mothers
attend to their labours. Many
of these people are now engaged
in agricultural or trading occu-

pations, keeping herds of rein-

deer, and selling skins and horns,

5. Travelling eastward along

the land-border we enter the vast

dominions of Russia* Here we
meet with those vast steppes,

7
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133, which in the lengthened

winter of these regions are buried

• The European States will be described here*
after, and more fully.
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in snow, and form a highway for

the sledge of the traveller, who
is not unfrequently attacked

by hordes of hungry wolves, 7.

Even in the day-time, and in

milder seasons, the wolves are

seen bounding from bush to bush
by the side of travellers, and
keeping parallel with them as

they proceed, waiting an^ oppor-

tunity to seize a victim. Passing
over a vast extent of country,

and crossing mighty ranges of

mountains, we reach the shores

of the Pacific, that great ocean

which is of vaster extent than
any other, and which alone occu-

pies a greater surface of the
earth than all its continents and
islands taken together. Here,
between the latitudes of 30 1 and
50°, we discover a group of
islands, constituting the Japanese
Archipelago * the country and
people exhibiting characteristics

differing from anything we have
witnessed in similar latitudes in

the New World. The Japanese
abstain from eating the flesh of

animals
; the number of them has

been estimated at 25,000,000

;

they have a very rigid form of

government, and the most bar-

• ttefer to a lnr^or map.
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barous punishments are inflicted

upon offenders.

The women, 9, after marriage, blacken their
teeth, which gives them a very disagreeable
appe arance ; the young women, 10, on the con-
trary, cultivate the whiteness of their teeth,
and have a very attractive appearance ; so
that, to persons of European taste, the females
of Japan consist of two classes, the married and
ugly, and the young and beautiful.

r

\ he soldiers,

11, and the domestics, 13, are under the most
abject subservience to the courtiers, 12.

Christianity was at one period introduced into
Japan, by the aid of missionaries, but these
were subsequently expelled, and their doc-
trines uprooted. Foreign commerce with
Japan has hitherto been chiefly limited to in-

tercourse with two nations—the Chinese and
the Dutch. But recently treaties of commerce
between the Japanese and Great Britain, and
also America, have been concluded ; and it

may be hoped that erelongmore will be known
of this great and interesting kingdom, which
for centuries has refused to have any inter-

course with other portions of the world.

The great empire of China now
invites our attention, an empire

so vast that its surface may be

divided into three zones parallel

to the equator, and of which the

temperature and products will be

found to be very different. From
Chinawe obtain tea, which affords

to us such a refreshing beverage,

and so many hours of domestic

comfort* :

—

" Now stir the fire, and close the shutters fast,

Let fall the curtains, wheel the sofa round,

And while the bubbling and loud hissing urn
Throws up a steaming column, and the eups
That cheer, but not inebriate, wait on each,

So let us welcome peaceful evening in."

Cowpee's Task.

The architecture of the Chinese,

14, differs from all other styles.

The towns are usually square, and

surrounded by high walls, having

towers at certain distances.

The houses in town, as well as in the coun-
try, are low, and have seldom more than one
story, 'lhose of the first class are built of

brick, or painted wood, varnished on the out-

side, and roofed with gray tiles, 16; the second

are of wood or clay, with thatched roofs. In
the houses of the rich there are usually several

• The History of the Tea Plant and the Tea
Trade will be given hereafter.

8

278.
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coin-is, one behind another, and in the last are

the apartments of the women and the maidenst.

The whole of one side of the apartmeuts is

usually occupied by windows, in which either

talc, painted in various designs, a sort of trans-

parent shell, or white and coloured paper, is

used instead of glass. The shops and bazaars,

279.

15, 16, are open. Their fronts are supported

by pilastres, ornamented with inscriptions upon
painted and varnished boards, and the mix-
ture of colours produces a gaudy effect.

Chinese women, 18, are gene-

rally lame, from the habit of com-

280.

pressing their feet by bandages,
entertaining the idea that very
small feet are beautiful. Upon
these small feet they wear pretty
little embroidered boots. Such is

not the case, however, with the
peasant women, 20, who walk with-

out shoes, and have what, in Eng-
land, we should call a graceful

step, but which, by the genteel

Chinese, would be considered ex-

cessively vulgar. The men, 19,

have black, stiff, and strong hair

shaved off in front, but, at the

back, twisted and converted into

a pig-tail.

Between the latitudes 30° and
40°, to the north-east of China,

will be found an extensive penin-

sula, which divides the Yellow

Sea and the Japan Sea. This

peninsula is called Corea, and is

inhabited by a people who are

even more jealous of strangers

than the Japanese and Chinese.

The Coreans, 1, are superior in

strength and stature to the Chi-

nese, but are inferior to them in

mental energy and capacity.

They wear hats, 1, of very curi-

ous make, having small crowns,

and broad brims, 6; they have

also other hats, 2, made of a kind

of coarse basket-work. Their

garments are of cotton or silk,

loose and flowing, with large

sleeves, 3 ; their trowsers, 4, are

gathered in and tied at the

ankles, and they wear a curious

description of sandal-shoe, 5.

Between the latitudes 5° and
20°, are the Philippine Islands,

comprising an extensive Spanish
colony, of which Manilla is the
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capital. These islands are all

mouAtainous and volcanic, and

282.

contain rivers, marshes, mossy

grounds, and Juices. They pro-

dace tobacco, sugar, and rice of

the finest quality. As rice flou-

rishes best in swamps, 7, it is cul-

tivated extensively here. Rice
is a description of grass, bearing,

when in ear, a nearer resem-

blance to barley than any other

corn-plant. The ground ofthe rice-

plantation, which is generally

in a muddy state, is ploughed by
a buffalo, 8, yoked to a very

simple plough. The seed is then
sown byhand, andwhen the plants

have sprung up, the greater part

of them are pulled up and planted

in tufts, a process which is di-

rected with considerable care, the

labourers having rude baskets, 9,

into which to cast iceeds and un-

sound plants, and small tables,

10, upon which to arrange the

tufts.

The 10th latitude N. and the

100th long. E. cross an extensive

peninsula, the central and south-

ern parts of which constitute

Siani. Here, too, there are ex-

tensive marshes in which rice is

cultivated. Some of the districts

are so watery, that the inhabitants
live in footing huts, 11, which

teaching. 01

are fixed by rings to bmnboos, 12,

driven in the ground, so that they

li

rise or fall with the increase cr

decrease of water.

The Siamese are a singularl^-curious people
of yellowish complexion j

they h ive rather h«gh
cheek-bones, with little or no beards

;
they are

well built. Men, women, and children shave
their heads with the exception of a small ui't,

which they allow to grow ahout an inch long
on the top of their head. Their large lips and
teeth are red, caused by chewing the betelnut.

tobacco, and chanum, giving them rather a
strange appearance. The Siamese ate very
fond ofjewels, rings on their finders, tees, and
ankles, bracelets, ear-rings, etc., which are in

general gold and silver; though sorae wear
large iron rings round the wrist and ankle.

The women are rather masculine in their

features, and being dressed similarly to the
men, it is difficult to distinguish between them.

The large island immediately
under the equator, long. 110', is

Borneo, the largest island in the

world, if Australia, on account of

its vast size, be considered a con-

tinent. This island has become
of importance, on account of its

having been recently ceded to

Britain, and Sir James Brooke
having been appointed the B,ajah

under the British crown. A prin-

cipal object of forming a British

settlement here is the suppression
of the piratical hordes who, from
this island, long continued to in-

fest the surrounding seas and
islands of the East Indian Archi-
pelago, plundering villages, and
often carrying off their whole
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population into slavery. In these

excursions, they are led by their

chiefs, 13,

who syste-

matically
raise fleets

of boats
for pirati-

cal pur-
poses.

Their
depreda-
tions have
been great-
ly checked
by Sir Jas.

Brooke the
British governor.

Australia may either be consi-

dered a continent or an island,

since these differ only in size;

every mass of land, however large,

is finally surrounded by the ocean.

It will be best, therefore, to re-

gard some limit to the definition

of an island, adopting Borneo as
the largest, and speaking of Aus-
tralia as a continent. So large a
country must have been peopled
by varieties of men ; and it is

therefore difficult to describe the
Aborigines in one general detail.

28-1.
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The native Australians, 14, have been re-
garded as allied t<> the Ethiopians; but Mr.
Crauford defines them as comprising a dis-

tinct race. He says, " The east insular negro
is a distinct variety of the human species ; twa
skin is lighter than that of the African ; the
woolly hair grows in small tufts, and each hair
has a spiral twist ; the forehead is higher, the
nose much less depressed."

The mode of life of the Abo-
riginaIAusIraHans

, 15, is far more
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simple than that of the American
Indians. Their huts, 16, are of

the most primitive construction
;

their dresses the unwrought skins

of beasts ; a few spears, fish-

hooks, a kind of shield, and a
boomerang, constitute all their

implements and tools.

The subsistence of the Australians is alike

scanty and filthy, consisting of the flesh of wild
animals, shell and other fish, worms and rep-
tiles, ants and ant-eggs, wild honey, roots, and
berries. Their treatment of females is brutal
in the extreme. Wive3 are not courted or pur-
chased, but are seized upon, stupefied by blows,
and then carried off to be the slaves of their
cruel masters ; and should a mother die with a
child at the breast, it is usual to bury the latter

alive with its dead parent.

The grass tree {Xanthorrhea
hastalis), 18, is one of the curious

forms of vegetation which grows
in Australia. It thrives in a poor
soil, therefore it is one of those

plants which . give life to the
sterility of a great portion of
this barren soil.

It is an endogenous [becoming larger from
internal growth] plant, and attains its height
from the annual decay of its long grass-like
leaves, from the centre of which proceeds the
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flower-stalk, in every way having the form and
structure of the bulrush. From the bush-fires

which sweep through the country, the crooked
stems of these plants are almost always scorched
black, so that, in the distance, they have very

much the appearance of an Ab-rogine crouching

down. That the natives know this to be the

case has been often shown in instances where
they have been pursued by the mounted police

and squatters, after some murder or depreda-
tion. In order to avoid pursuit, the more cun-

ning amongst them would twist their bodies in

a contorted manner, and stano immovable until

their pursuers had passed, unless the hounds
u>ed upon these occasions should scent them
out. The explorer, in passing through a coun-
try inhabited by hostile natives, frequently
takes these trees in the distance to be groups
<>f black men. When torn up by the root,

after these frequent burnings, a quantity of

resinous gum is gathered, winch has been found
useful in manufacturing varnishes. The na-

tives use this to fasten on the barbs of their

spears, made from fishes' teeth or broken
pieces of flint.

At the south extremity of Aus-
tralia lies Van Diemarfs Land,
the natives of which are identical

with those of Australia. Here
are those magnificent forests of

10
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^ fern-trees, 19, so vividly de-

scribed by Humboldt.

Of ferns, we have in England about forty

species, none of which exceed three or four fees

in height ; of all the forms of tropical vegeta-
tion, these and bamboos most excite admiration.
In their aspect the tree ferns resemble the
palms. Their stems are generally black, as if

burnt with the sun ; their leaves of a bright and
delicate green, beautifully crisped at the edge.
The forests consist principally of these tree-like
ferns, pines, and different kinds ot evergreens,
which have a sombre olive hue, with nothing
but the rosy colour of the native cherry to
break the monotony. There are some beauti-
ful specimens of fern trees in Kew Gardens,
and the Crystal Palace.

Again, we find ourselves within 4£P and 50'

south latitude. We will now bear to the east,

through the waters of the South Pacific Ocean,
and there we shall find Kew Zealand, and the
multitude of islands scattered over the vast
expanse of the Pacific, con 'titu ing the divi-

sion of the globe called Polynesia^ o herwise
Oceania, 225.

The islands of New Zealand
are of volcanic formation, thrown
up amid the waters of the mighty
deep by the internal fires of the

earth. In the neighbourhood of

Auckland, within sight of the

town, are thirty extinct craters,

from 100 to 400 feet high. Shocks
of earthquakes are frequently felt

in these islands. Here the na-

tives are altogether a different

race from the aborigines of the

Australian continent.

They exhibit in their natural condition, the
finest specimen of a savage race. They are
tall, well-formed, and muscular, with a com-
plexion which varies in shade from an olive or
copper-coloured hue to a dark brown. Their
features are often very pleasing, animated, and
intelligent; their hair glossy, black, and curling.
Some of the tribes, however, manifest an in-

ferior type. Their dress is formed of leaves,
split into slips, and woven into a kind of mat.
ting. One piece of this matting being tied
over the shoulders reaches to the knees ; the
other being wrapped round the waist, falls

almost to the ground. The women are less

anxious about dress than the men, neither
adorning their hair with feathers, nor tying in

knots. The ears of both sexes are bored. The
ornaments of their ears are feathers, cloth,

bones, and sometime-* bits of wrood. They
likewise hang to their ears, by strings, chisels,

bodkins, the teeth of dogs, and the teeth and
nails of their deceased fri< nds. They a e can-
nibals, and delight in eating the flesh of their
enemies. Such was the state in which Captain

-ok found them, but since that tune many of
hem have adopted the habits of the European
settlers. Those dwelling in the white settle-

ments have for the most part been converted
t • Christianity.

Their native villages, or palis,

1, are extensive collections of

huts, often strongly fortified with
palisades. In wet districts they
raise their houses upon posts, 2,

and over the doors of their prin-

cipal buildings are placed rudely

carved figures of their deities, 3,
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The practice of tattooing pre-

vails with most of the South Sea

Islanders, 4. The skin is stained

by indenting or pricking the flesh

with a small instrument made of

bone, cut into short teeth, which
punctures are filled with a dark
blue or blackish mixture. In
some cases only the cheeks, arms,

and breasts, are thus ornamented.

But the chiefs, 4, are generally

stained and tattooed in a very

curious manner, from head to

foot.

Tattooing, among savages, answers as a sub-
stitute for dress. It is generally performed by-

people who make it a regular business. The
age at which it takes place is from fourteen to

eighteen. The colouring matter is obtained
from the kernel of the candle-nut. Tatooing
is expensive, as the operator receive sa hiuh
price fur his labour, consisting of the finest

mats, siapo, and other things, as agreed upon
before the operation is begun. Hence, only
the chiefs, and the superior people, are highly

tattooed.

Most of the islanders of Poly-

nesia are of a lively disposi-

tion
;
among their various amuse-

ments, dancing is much cherished,

and the women dress themselves

with considerable taste for this

amusement.
In a dance

performed
before Cap-
tain Cookby
a young wo- :

man of Ota-

heite, 5, shej

wore large
j

frills, 6, a-
_

round her I

waist, a long
j

flowing robe, I

7, a cap or-

namented
withflowers,

8, and her breasts were

covered with rosettes, 9.

The war canoes of Otaheite, 10,

are of very formidable construc-

tion, being built of massive beam

s

of wood, 12, sharpened at th*:ir

290.

neat! v
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sxtremities, and fastened by trans-

verse planks, which answer as

10
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seats for the rowers. Some of
these canoes were found by Cap-
tain Cook to be as much as 120
feet long.

The chiefs, and all those on the fighting
stages, 11, were dressed in a vast quantity of
cloth, turbans, l)reast-plates, and helmets ; one
of the chiefs carried a wand in his hand, by
which he directed the movements of the rowers.
The vessels were decorated with flags, stream-
ers, etc. The war instruments were clubs,
spears, and stones.

Great efforts have been made,
by missionaries and others, to con-

vert and civilize the interesting

tribes that peoplethe island-world

of Polynesia. Many of them have
embraced Christianity, and adopt-

ed the habits of civilized nations.

Thus improved, they form a

creditable example of mankind,
and have been found good and
trustworthy labourers and ser-

vants. Etoisi, 14, Payella, 15, and
Sabbathahoo, 16, represent three

South Sea Islanders, who have
left the barbarous usages of the

tribes amid which they were born.

In consequence of the labours of

missionaries and navigators, we
have gained acquaintance with
the condition of the natives of the
principal island groups of Poly-

nesia;* but there remain a great
number of islands in the vast

13
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expanse of the Pacific which have
never been explored, and which
are occupied by tribes as savage
and uncivilized as were the New
Zealanders, the Tahitians, and
the Sandwich Islanders, before
European nations had directed

attention towards them.
Hawaii is the largest of the

Sandwich Islands^ and is of

17
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volcanic formation. Mount Roa,

and three other volcanoes, 17,

• Polynesia means " Many Islands."
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besides conical volcanic peaks, are

found in this island. MountEoais
nearly 14,000 feet above the sea,

and its crater, 18, has a circumfe-

rence of about six miles and quar-

ter. The ancient crater, which has

become partly quiescent, is not

less than twenty-four miles round.

In May 1843, an eruption of this

mountain took place, which is

thus described by the Rev. Titus

Coan, an eye-witness :

—

" God is not only working1 wonders in the
moral and civii, but also in the physical world
around us. You have heard of the great vol-

canic eruption near our station in 1840. Ano-
ther scene, of a similar kind, has recently taken
place about the same distance from us, but in

a dilfert nt direction, directly in the rear
of our station. On the 10th of January of
the present year, and just at the dawn of

day, we discovered a rapid disgorgement of
liquid fire from the summit of Mount Roa,
at an elevation of about 14,000 feet above the

sea. This eruption increased from day to day
for several weeks, pouring out vast floods of
fiery lava, which spread down the sides of the
mountain, and flowed in broad rivers, throwing
a terrific glow upon the heavens, and filling

those lofty mountainous regions with a sheen
of light. This spectacle continued till the
molten flood had progressed 20 or 30 miles
down the side of the mountain, and across a
high plain which stretches between the bases

of Mouna Roa and Mouna Kea. After many
weeks, in company with Mr. Paris, the mis-
sionary for Kan—a station south of Hilo—we
penetrated through a deep forest, stretching
between Hilo and the mountain, and reached
the molten stream which we followed to the
top of the mountain, and found its source in a

vast crater, amidst eternal snow. Down the
sides of the mountain the lava had now ceased
to flow upon the surface ; but it had formed for
itself a subterranean duct at the depth of 50 or
100 feet. This duct was vitrefied, and down
this fearful channel a river of fire was rushing
at the rate of fifteen or twenty miles an hour,
from the summit to the foot of the mountain.
This subterranean stream we saw distinctly

through several larce apertures in one side of
the mountain, while the burning flood rushed
fearfullv heneath our feet. Our visit was
attended with peril and inconceivable fatigue,
but we never regretted having made it, and
returned deeply affected with the majesty, the
sublimity, the power, and the love of that God
who 'lookethon the earth and it trembleth,
v ho touches the hills and they smoke; whose
presence melts the hills, and whose look causes
the mountains to flow down.' "

The numerous islands of Poly-

nesia, represented by simple dots

upon the maps, are either of voU
canic or coralformation. Tbey are,

in proportion to the vastness of
the Pacific Ocean, just such little

specks as they appear upon the
map

;
yet they are large enough

to form the abode of numerous
tribes of men.#

Coral islands are produced by
the stony secretions of coral ani-

malcules, "which are polyps of mi-
nute size. In appearance they
consist of little oblong bags of

jelly, closed at one end, but hav-

ing the other open, and sur-

rounded by tentacles,^ usually

six or eight, bordering the cen-

tral body like the rays of a star.

Countless myriads of these little

creatures associating together

form stony skeletons, 20, which
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produce, in course of time, coral

reefs, and a number ofthese reefs

formed in succession ultimately

produce islands.

The process by which coral islands are
formed, clad with verdure, and inhabited, is

thus described in " Chamisso's Narrative of
Kotzebue's Voyages :"—" As soon as a reef
has reached such a height that it remains al-

most dry at low water at the time of ebb, the
corals leave off building higher

;
sea-shells,

fragments of coral, sea-hedgehog shells, and
their broken-off prickles, are united by the
burning sun (through the medium of the ce-
menting calcareous sand, which has arisen from
the pulverization of the above-mentioned shelK)
into one whole or solid stone, which, strength-
ened by the continual throwing up of new

* The native inhabitants of Polyrcesiabelcngrtotwo
races of the human family: the Malay, or brown tribes,
and the Polynesian, negroes or blacks,

t Thread-like mouths or suckers.
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materials, gradually increases in thickness, till

it becomes so high that it is covered only

during some seasons of the year by the spring

tides. The heat of the sun so penetrates the

mass of stone when it is dry, that it splits in

many places, and breaks off in flakes. These
flakes, so separated, are raised one upon an-

other by the waves at the time of high water.

The always active surf throws blocks of coral

(frequently of a fathom in length, and three or
four feet thick) and shells of marine animals
between and upon the foundation stones. Af-
ter this, the calcareous sand lies undisturbed,
and offers to the seeds of trees and plants,

cast upon it by the waves, a soil upon which
they rapidly grow, to overshadow its dazzling
white surface. Entire trunks of trees, which
are carried by the rivers from other countries
and islands, find here, at length, a resting-
place after their long wanderings ; with these
come some small animals, such as lizards and
insects, a3 the first inhabitants. Even before
the trees form a wood, the real sea-birds nestle
there, and strayed land-birds take refuge in

the bushes."
Man finds his way to these new islands,

driven by tempests on his raft or canoe, or
prompted, in his minor voyages, by a roving
disposition. Reaching the unknown abode, he
fin s, by an admirable order of Providence,
the surface clothed with vegetation, prepared
for his reception. He sees groves of cocoa-nut
trees, ready to screen him by the shade of their
broad leaves, and to sustain him by their gene-
rous fruit. He constructs a but with the boughs
and weaves them into baskets to carry his food

;

he cools himself with a fan plaited from the
young leaflets, and shields his head from the
sun by a bonnet of the leaves. Sometimes he
clothes himself with the cloth-like substance
which wraps round the base of the stalks, whose
elastic rods, strung with filberts, are used as a
taper. The larger nuts, thinned and polished,
furnish him with beautiful goblets, the smaller
ones with bowls for his pipes. The dry husks
kindle his fires ; their fibres are twisted into
fishing-lines and cords for his canoes. He heals
bis wounds with a balsam compounded from
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the juice of the nut, and with the oil extracted
from its meat anoints his own Lmbs and em-
balms the bodies of the dead. The noble trunk
itself is far from being valueless. Sawn into

posts, it upholds the islander's dwelling; con-
verted into charcoal, it cooks his food; and,
supported on blocks of stone, rails in his lands.

He impels his canoe through the water with a
paddle of the wood, and goes to battle with
clubs and spears of the same material.

The ocean, which begirts«his new home,
supplies* him with fish, and he captures the

sea-birds that dwell along the shore, to the

different inlets of which the glowing waters
afford him a highway. He sees JS acut e in her
beautiful wildness :

—

" There, far below in the peaceful sea,

The purple mullet and gold-fish rove

;

There the waters murmur tranquilly,
Through the bending twigs of the coral-grove.

" There, with its waving blade of green,
The sea-nag streams through die silent water.

And the crimson leaf ot the dulse is seen
To blush like a banner bathed in slaughter.

" There, with a light and easy motion,
The fan-coral sweeps through the clear deep sea,

And the yellow and scarlet tufts of ocean
Are bending like corn on the upland lea

" And life, in rare and beautiful forms,
Is sporting amid those bowers of stone,

And is safe when the wrathful spirit of storms
Has made the crest of the wave his own."

Let us now rest from our Geographical
Lesson, and reflect upon the amasing power
of that great Creator, who, from beneath the
bosom of waters unfathomable by man, raises,

by means so opposite as the mighty fires of
the volcano, or the gentle labours of myriads of
animalcules—the one immediately, through u
great convulsion of the earth, the other imper-
ceptibly through the flight of unnumbered
years—lands whereon man may dwell, where
the trees of the forest put forth their luxuriant
branches, and various living creatures assemble,
to form a new world I
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DOMESTIC ILLUMINATION—GAS.

Ik barbarous conditions of man,
j

the flame of a fire is the only

artificial light known. The sun
disappears, and, after a brief dura-

tion of twilight, plains and forests,

hills and valleys, are wrapt in

impenetrable darkness. Wild
beasts begin to prowl in search of

prey ; their howlings and cries

in the woods warn the savage, or

the explorer of untrodden lands,

that it is time to kindle night-

fires to scare them away. How
fortunate that all creatures, save

man, dread the appearance of this

powerful element : to him alone

who can control its destroying

agency has familiarity with it

been conceded!

In the earliest times, while
watching their fires,* men noticed

that particular wood
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burnt with different degrees of

brilliancy. It soon occurred to

them that when fires were not

needed, light might be obtained

by burning branches or splints of

the most inflammable kinds of

wood. These formed the first

flambeaus or tapers. The inha-

bitants of Tortuga used sandal

wood; those of New England
used splinters of a resinous pine;

the natives of British G-uiana

employed splints of an amyris

;

and in Otaheite a kind of torch

was formed by nuts stuck upon a

skewer.

The oil or resin which dropped
from these burning substances

were ascertained to be the mate-
rials which yielded light. Some
porous substance was therefore

chosen that might absorb the

combustible, and, by burning it

in larger quantity, afford a greater

brilliancy. It was observed, too,

during the process of cooking,

that animal fats were inflamma-

ble, and produced bright flames.

These fats were rubbed over

porous substances. Some of the

most ancient candles, of which
we have any mention, were made
by covering the leaves of the

papyrus with wax or tallow.

Rushes were dipped into fat,

and made into watch candles and
funeral lights. The peel or rind

of the flax plant was similarly

used. Some very old books,

dating 700 years before the birth

of Christ, having been lost, were
found many years afterwards
" tied round in every way with

candles," from which it appears
that the candles were made of
long pieces of string, rubbed over,

or dipped into wax, pitch, grease
t

or other such substance. # In
some country houses, even at the

present day, candles are used
made of rushes merely dipped

once or twice into fat. They are

long and thin, and are*burnt in a

primitive kind of candle-stand, 1.

Lamps are of very A
ancient origin

;
they \v,

are frequently men- ?t
tioned in the sacred 3-

writings. Theywere
at first made of

baked clay (terra-

cotta), and consist-

ed merely ofan oval

vesselwith a handle,

2, at one end, and a

lip for a wick, 3, at

the other. As civi-

lization advanced,

and the arts were cultivated, in-

genuity was displayed in the orna-

mentation of lamps, which may
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be seen by the forms of those

obtained from the ancient cities

of Herculaneum and Fompeii, 3a.

The best of the ancient lamps

must have yielded a very feeble

illumination. The wicks, being

in a solid body, obscured the light,

and afforded only a dull flame.

If the wicks were enlarged, the

lamps smoked, and emitted a dis-

agreeable odour. Yet the same

simple principle of construction

* The books were those of Nuina, successor U
Romulus. They were found by the scribe Tereiitios
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prevailed down to a very recent

period, as may be seen by the

street lamp, 4, in which the oil

was lodged in a central vessel, 5,

4 7
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an attempt being made to increase
the light by two flames, 6 ; the
same end was sought to be gained
in the hall, or shop lamp, 7, two
s nail wicks being burnt from a

lower tube, 8,

supplied with
oil from & reser-

voir, 9. In the

table lamp, 10,

the oil was con-

tained in a small

chamber, 11 ; the

flame became
feebler as the oil

diminished. All

these lamps,
smoked, flicJeered, smelt disagree-

ably, varied, and were exceed-
ingly dirty and troublesome.

301.

The good King Alfred in-

vented lanterns, 12. # As there
were then no
clocks, he noted
the flight of time
by burning can-

dles, made of ex-

act dimensions,

and marked at re-

gular spaces, so

as to denote the

hours. The wind 302.

interfering with the regula-

rity of this measurement of

time, Alfred invented lanterns

to prevent the draughts from
wasting his candles. Before the

fifteenth century, candles were
made by monks, and by the ser-

vants of the nobility, but at that

time candle-making became a

trade. They were still, however,

made by merely dipping rushes

or cotton wicks into tallow or wax,

and not till three hundred years

afterwards were they east into

moulds.

303.

Except upon moon-lit nights,

* The illustration has "been drawn from one of the
lanterns supposed to have belonged to King Alfred,
and still preserved.
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streets were absolutely dark, and
country roads impassable. Laws
were made to compel citizens to

place candles in their windows, or

to hang out lanterns, and watch-

men, 13, were sent round to warn
them of their duty. Paris was
the first city to improve upon
this state of things, by adopting,

in the year 1558, cumbersome
vessels called falots, 14 ; these

consisted of a sort of vase, filled

with pitch, resin, etc, which were
burnt in the principal thorough-

fares. In England similar con-

trivances, called cressets, 15, were

a footman, bearing links, 16.

By the doors of many houses
may still be
seen hollow

iron cones
y
17.

These were
for the pur-

pose of ex-

tinguishing
the torches,

when no long-
er required.

Humble per-

sons were
waited upon
by poor link-

m en, who, for

a few pence,

guided them
on their journey. In Paris,

stalls were kept for letting out

306.
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adopted. But these were offen-

sive, dangerous, and costly
;
they

were, therefore, soon superseded
x
by a rude kind of lantern, made
of a frame covered with horn and
oiled cloth, or varnished parch-

ment. G-entry, when they ven-

tured abroad, were attended by

links, which were
always in readi-

ness after dark.

In 1667, glass oil-

lamps were intro-

duced into Paris,

and, probably,
soon afterwards, 308 '

into England. The oil-lamps, 17#,
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though furnished with glass,

gave a very feeble light
;
jet they

continued to be employed in the

principal cities, from about the

year 1730 to 1813-25. In
country places, and on the sea-

coasts, beacons, 18, were lighted

309.

in the most dangerous places, to

guide the mariner or the way-
farer. They were also set up
by baronial halls and mansions,
to direct those who had ridden
forth in the day, on their home-
ward journey. But the light

which they afforded was uncer-
tain and insufficient.

310. 311.

ployed, the simplest of them
being formed of cross-pieces of

wood, the better ones of metal
ornamented. Draughts of air

made the candles nicker, and the

frequent necessity for snuffing
them was a great inconvenience.

To obviate the annoyance of

draughts, glass shades, 1, 2, of

For public assemblies, candle-
clutudehors, 19, 20, were em-

312. 313.

various forms, were adopted. But
still these contrivances afforded

very feeble illumination. Large
wicks had been tried, then a

number of small wicks, side by
side, then a thin line of wick ; but
none of them were satisfactory,

and it was not until 1785 that

any material improvement was
made. M. Argand, of Greneva,

having found that the light of a

lamp depended upon the perfec-

tion of combustion, and that the

latter was promoted by a plenti-

ful supply of atmospheric air,

invented the circular wick, 3, by
which a current of air

was obtained, not only

on the outside of the

flame, but in its centre

also. The heat caused

by the burning of the
wick, 4, induced air to

rush in, 5, and, passing

upwards to the flame,

it increased the inten-

sity of the light. Still, the effect
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was insufficient; the cold air

which surrounded the flame on

its outside, interfered with the

completeness of the combustion,

or burning, the wick became

loaded with soot, or carbon, and

the light was only a little better

than before. M. Argand and his

brother were, one night, sitting

at a table, their lamp, 6, burn-

ing dimly before them, when
the latter took up the neck of a

315.

brokenflash, 6a, and playfully put
it over the flame, which immedi-
ately became clear and brilliant.

Argand jumped up in an ecstacy

of delight, for he at once saw
his invention perfected.

So, many hundred years passed away, with-
out any material improvement in the means of
illumination, because the nature of the atmos-
phere was unknown, and the process of com-
bustion not understood. What was needed to
perfect the luminosity of flame was a greater
supply of oxygen, so presented to the flame
that it shoula not materially diminish its heat,
but should bo^in sufficient abundance to in-

stantly combine with the carbon and hydrogen
of the wick and oil. The source of oxygen is

the air ; and when M. Argand's brother acci-
dentally set a glass over the circular wick of
his lamp, he cut off the great body of cold air,

and brought into close contact with the flame
a thin but rapid stream of air, which became
instantly heated, and thus, on the inside of the
hollow wick, and on its outside, wilhin the
circle of the glass, a stream of warm oxygen
was supplied, the wick and oil were perfectly

4

consumed, smoke prevented, and light improved.
Let those who pursue useful discoveries never
despair

;
they know not how near they may be

to the consummation of their wishes. When
disappointment appears to overshadow them,
let them think of M. Argand and his lamp !

The value of the Argand lamp has been
greatly augmented by the discovery of oils,

adapted for illuminating purposes, in an end-

less variety of substances. We obtain oil from
the fat of whales, 114, walruses, 115, porpoises,

116, seals, and fishes of various kinds ; also

from the vegetable kingdom, from the nuts and
seeds of trees and plants. We obtain also vo-

latile oils from the wood of trees, such as cam-
phine from the pine and larch; naphtha, from the

tar of coals, which is produced during the ma-
nufacture ofgas ; and a fluid like coal-naphtha

is obtained by the distillation of oily matters

that exudefrom the earth. Whichever of these

substances may be employed for the purpose

of lighting, its illuminating power is greatly

improved by being burnt in a lamp upon the

Argand principle.

Gas has been known, but not

understood, from very early ages.

Ancient his- 7

tory mentions
that in Greece

there were al-

tars, 7, lighted

by fires which
flowed from
the earth, and
were made sa-

cred to the

gods. When
Alexander arrived at Ecbafcana,

he saw a gulf of fire, which
streamed continually. This is

supposed to have been of naphtha.

The holyfires of Baku, near the

Caspian Sea, had a similar origin.

There are also springs of inflam-

mable vapour in North America,
and in other parts of the world.

The Chinese were the first to

turn gas to an economical use;

they collected that which escaped

from the earth in the neighbour-

hood of Pekin, and used it for

lighting streets and houses ; they

employed bamboos as gas-pipes,

8, and, to prevent the former

316.
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igniting, joined to them burners

g of clay, 10. In the

coal districts of Great
Britain, frequent ex-

plosions in coal-mines

arise from escapes ofgas.
Another description of

gas rises over marshes,

where, spontaneously
igniting, it causes Will-
ow-the- Wisps, 11.

Eor a hundred years

after it was known that

gas might be distilled

from coal, it was used
only to produce an interesting

317.
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experiment, being burnt from
bladders, and
vaguely de-

scribed as a

sort of inflam-

mable air or

spirit. About
1790, a Mr.
Murdock, of

Cornwall, em-
ployed gas to

light him in

nightly walks,

by burning it

from bladders.12.319.

For this he was regarded as a

wizard. He conceived the idea

that gas might be conveyed

through pipes, and used to light

the houses and streets ; he soon

demonstrated the truth of his

opinions by lighting up his own
house and offices at Redruth, and
afterwards several large factories-

In 1813, the manufacture of gas

extended to London; and, in

1814, Westminster was partially

lit with it.

Observing burning coal, 13, we
find the non-heated portions

320.

black, the heated pieces emitting

flame and smoke, 14, while that

which has arrived at a red-heat,

glows with fire, but gives off

neither smoke norflame. Coal is

chiefly a compound of two sub-

stances, carbon and hydrogen.

Carbon burns withoutflame; but
hydrogen produces flames abun-
dantly. The red-fire is caused by
the burning of carbon; theflames
by the burning of hydrogen. The
flames of pure hydrogen produce
a very feeble light ; but when
hydrogen is driven from coals, it
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carries with it small particles of

carbon, and these, becoming in-

tensely heated throughout the
body of the flame, glow and emit
light. The soot deposited upon
chimneys, and over jets of gas,

consists of small particles of car-

bon which escape unconsumed.
The matter driven off from coals

is gas, combined with other mat-
ters, and because it consists of a

mixture of carbon and hydrogen
it is called carburetted Tiydrogen.

Take a tobacco-pipe, 15, and
nearly fill the bowl, 16, with bits

of coal, cover it with clay, then
put the bowl in the fire ; in a short
time tar and smoke will issue from
the item; when these have passed

away, the escaping hydrogen may
be burnt from the point, where it

will produce a jet of luminous

flame, 17. This shows that the

i hydrogen of coals may be separated

Ifrom the carbon thereof by heating

j

the mass to a high temperature.

Gas, by which our houses and
streets are illuminated, is made
upon this principle, but by a

more complicated method, in con-

sequence of the necessity of sepa-

rating tar, sulphur, and other

substances contained in coals,

which would otherwise render gas

offensive, and impair the light.

Coals are put into either iron

or clay retorts, A A, which are

set in furnaces in. such a manner
that they may be heated through-

out uniformly.

** The retort being heated .to a red-heat, the
charge of coal, about 200 lbs., is quickly

shovelled in, and immediately gives oft dense
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smoke and flames. The mouth of the retort is

now closed by its lid, which extinguishes the
flame by shutting off the air, and leaves no
escape for the dense vapours arising from the
coal, except by the outlet pipe ; they rush
through this tube, and are heard bubbling up
into the hydraulic main until the charge is ex-
hausted. The retort then contains the de-
hydrogenized matter of coal, which is distin-
guished by the name of coke, and consists of
carbon."

The hydrogen, being driven off,

escapes through outletpipes, B B,

which ascend from the ends of

the retorts and enter the hydraulic

main, C C. The latter is par-

tially filled with water, and the

ends of the outlet pipes, 18, enter

the hydraulic main, 19, and dip be-

neath the water, 20,

through which the
gas bubbles and rises

to the top. This
cleanses the gas,

and also stops the

mouths ofthe outlet-

pipe, 18, when no
more gas comes

from the retort, and when the

latter is opened to be emptied of

coke and refilled with coals. From
the hydraulic main, C C, the gas

passes through pipes away from
the retort house, 321, to the tar

cistern, 2 in which the tar and

J 6' 7 8 9 10
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other deposits from the gas are

collected; from the tar cistern

an ascending pipe, 3, leads to the

condenser, 4, to which there are

attached a series of tubes, 5, 6, 7,

8, 9, 10 ; in these the warm gas
ascends to the top, and becoming
cooled, falls to the bottom, while
warm gas takes the upper place.

In this way a circulation is kept
up in these tubes, by which the
gas becomes condensed and cooled ;

it then passes, in some instances,
to an upright cylindrical tube, 11,
filled with brushwood, through
which it continues on its way to
the chemical purifier, 12, where
it passes through lime, either dry
or mixed with water to the con,
sistence of cream. In other
cases the
gas passes

through a

scrubber, 13,

where a

stream of

water runs is

over a thick

layer of
pieces of coJce, 14 ; the gas enters

at the bottom, 15, and bubbling
through the coke and water to

the top, the coke absorbs various

impurities, and the gas passes

through a pipe, 16, to the reser-

voir, or gasometer.

Gas is also made from oil in

a similar manner. The simple

apparatus, 1, for making which
upon a small scale, will assist to

explain the greater system. A
small cylinder, 2, is fitted into a

furnace, 3, where it is made red-

hot. A reservoir, 4, filled with
oil or fat is suspended to the

chimney of the furnace, 5, and
when the fat is melted it runs
from a small tap, 6, into a syphon,

7, whence it goes into the red-hot

cylinder, 2, and is converted into

gas, which escapes by the pipe, 0,

325.
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and enters the purifier, 9a, where
it is cleansed by being passed

326.

through lime-water, which absorbs
any impurities

.

# From the puri-

fier it travels through the pipe, 9,

and enters the gasometer, 10,

where it again passes through
water, with which the lower vessel

is nearly filled, into the upper
and floating-chamber, 11, which
rises with the volume of gas that

enters, and the pressure of which
upon the gas when entering, or

leaving the gasometer, for the pur-
pose of being burnt, is regulated

by weights placed either upon the
top or suspended at the sides, 12.

13

327.

The gasometer, 13, communi-
cates with the distributing-pipes

* There are various other methods of purifying gas.
'Jii-gas requires but little purifying.

by the principal main, 14, which
rises above the water-level, so as

to present its open orifice to the
volume of gas. The weights, 15,

being reduced, the cast-iron gas-

ometer, 16, presses heavily upon
the contained gas, and forces it

into the mains, 17, distributed

underground through the streets
;

from these the service-pipes, 18,

derive supplies, and feed the tens

328.

of thousands of burners that illu-

minate our streets and dwellings.

* The first attempts to introduce the use of
gas in the United States were at Baltimore,
by some accounts in 1816, and by ethers in ^
1821. They appear to have been unsuccess-
ful. In 1822, it was introduced into Boston

;

and in 1S23, the New York Gaslight Company
was incorporated With a capital of $1,000,000,
but did not enter into successful operation
till the year 1827. In 1830, the Manhattan
Gaslight Company was incorporated with a
capital of $500,000, which has since been in-

creased to $4,000,000. The former supplies

that portion of the city below Grand street,

having lc8 miles of pipe laid, of diameters
ranging from 4 to 18 inches. It has 3 retort

houses, containing 504 retorts, and over 160
furnaces ; and 6 telescopic gas-holders, be-
sides 6 distributing gas-holders at different

points of its district. The Company employs
about 400 men, and manufactures 430,000,000

cubic feet of gas per annum.
The Manhattan Gaslight Company supplies

the streets between Grand and 79th streets.

It has 207 miles of pipes laid, of diameters

varying from 3 to 20 inches. In 185S , it made
725,321,000 cubic feet of gas, and supplied

25,000 private consumers, and 8,600 street

lamps. The works, situated on 14th street

East River, and 18th street, North River, em

•
f* American Cyclopedia."



78 that's it :

brace 5 retort houses, containing 1 ,900 retorts

and 14 telescopic gas-holders, of the aggre-

gate capacity of 4,039,000, cubic feet. The

quality of the gas is determined by daily pho-

tometric observations at the corner of Irving

Place and 15th street. The annual consump-

tion of gas coal is 76,000 tons, and 200,000

bushels of hydrate of lime are used for puri-

fying the gas.

The use of gas has continued to spread

among the chief cities and towns of the Uni-

ted States with great rapidity, especially in

the last few years, till the gas interest, it is

estimated, now represents a capital of $34,-

920,000 in the United States, divided among
237 companies ;

and in Canada, $1,040,000

among 6 companies.
The lowest price anvwhere paid for gas is

at Pittsburgh, Pa., $1 50 per 1,000 cublic feet.

The highest price, $7 00, is paid at Auburn
and Watertown, N. Y., Belfast, Me., Char-

lotte, N. C, and some other places.

construction of gas-

hurners of the best
. -

,
description, the prin-

V
/

ciple of the Argand
lamp, 315, is still pre-

served. In some of

them a button, 20,

has been inserted, to

throw open the circle

of flame. When the

circular, or Argand
flame, is not adopted,

an endeavour is made
to spread the flame,

by other means, so as to increase

the light. This is effected by

330.

cock-spur, 2, in which there are

three jets of gas issuing from
separate holes ; the bafs-wing, 3,

fromwhichthe gas escapesthrough
a slit ; and the union, 4, in which
there are are a number ofholes in-

stead of a slit. The object of

each contrivance is to present as

large a surface of flame as pos-

sible to the surrounding air, so

that the oxygen of the air may
combine with the elements of the

flame, and by heating the small

particles of carbon to incandes-

cence* increase the brilliancy of

the light.

Gas may be made of other

substances besides coal and oil:

wood, resin, peat, wine-lees and
grape-skins, tar, and even water,

may be converted into gas, and
applied variously to purposes of

lighting and heating. Naphtha
forms a sort of port- i

able gas, 1, frequently

burnt by stall-keep-

ers. The naphtha is ^
placed in the reser-

voir, 2, from which it

runs through the tube,

3 ; a small tap, 4, is

used to regulate or

stop the supply. A
light being applied,

the pipe soon becomes hot ; and
as the naphtha reaches the heated
burner, 5, it becomes volatilized,^

and forms jets of gas. But, of

various substances, coal is the

most economical, and can be ob-

tained in the greatest abundance.
Let us now consider

—

What is

coal? It consists of the mine-
ralized substance of vast forests,

331.

various kinds of burners, 1 ; the
* A state of glowing white heat
t Exhaled in a state of vapour.
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prairies, and swamps which ex-

isted in the earliest ages of the

world ; and which, in some cases

by gradual, in others by sudden

changes of the earth, arising from

either the internal force of fires,

or the external operation of

waters, became buried in the

earth's crust, 6, where, lying for

6

332.

ages, and influenced by pressure

and the exclusion of the atmo-
sphere, it almost lost its vegetable

character, and formed those ex-

tensive coal-fields, 7, which have
proved so valuable to man.

Ferns, and their allied plants, appear to
have been more abundant in the formation of
coal than any other tribe. Many of the fern-
fossils found in coals exhibit the structure of
plants closely allied to those now living, and it

in probable that the great fe - n forests of Van
Dieman's Land and New Zealand bear some
resemblance to the great forests which were
the foundation ofour coal-Seids. In coal-beds

8

333.

there are found beautiful impressions of fern-

leaves, detached trunks and roots, cones and
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nuts, and a few fragments of flowers and fruits.

Dr Buckland has given a very vivid descrip-
tion of what may be called the fossil forests.
He says: "The finest example I have ever
witnessed is that of the coal-mines of Bohemia.
The most elaborate imitations of living foliage
upon the painted ceilings of Italian palaces,
bear no comparison with the beauteous pro-
fusion of extinct vegetable forms with which
the galleries of these instructive coal-mines
are overhung. The roof is covered as with a
canopy ofgorgeous tapestry, enriched with fes-

toous of the most gracefulfoliage, 8, strung in

wild and irregular profusion over every por-
tion of its surface. The effect is heightened
by .he contrast of the coal-black colour of

these vegetables with the light groundwork
of the rock to which they are attached.
The spectator feels himself transported, as if

by enchantment, into the forests of another
world ; he beholds trees of forms and charac-
ters now unknown upon the surface of the
earth, presented to the senses almost in the
beauty and vigour of their primeval life ; their
scaly stems and bending branches, with their
delicate apparatus of foliage, are all spread
forth before him, little impaired by the lapse
of countless ages, and bearing faithful records
of extinct systems of vegetation."

Thus we find that the light by
which we lengthen our winter
days, and equalize the hours of

labour throughout the year ; the

9
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light which, from the gilded chan-

deliers, 9, of palaces, shines as

from a group of mimic suns, is
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derived from the combustion of
j

locomotive and the stationary-

carbonized matter obtained from engine. Without coal civiliza-

submerged and entombedforests, tion could not have advanced

;

10, upon which the same sun there could not have been enough
that yields us light to-day poured food or raiment for the people

out its great effulgence when the who now live ; remote parts of

world began, in obedience to the globe with which frequent

that Almighty power which intercourse is now carried on,

commanded light and all things . would have remained compara-
to be !

|

tively unknown. It cannot be
The same may be said of those

|

said, therefore, that those great

cheerful fires before which we forests grew in vain ; we taste

gather when the cold winds of
j

their fruit in the mighty works
winter sing their doleful songs ; of progress which mark the pre-

around the walls of our dwell- sent time, and thus the design-

ings ; of the fires which feed the 1 ing wisdom of God is made
greatfurnaces of our iron works manifest, whether in the succes-

and foundries ; of those which sion of ages, of seasons, or of

evoke the powers of steam in the days and nights.

10

335.
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PISCES—FISHES.

336.

Fishes are divided into Jive great orders

:

—1, Leptocardia, an order which includes only a
single fish, the Amphioxus lanceolatus, a little, slender, transparent creature, found on sandy
poasts in various parts of the world. 2, Cyclostomata, worm-like, without scales, destitute of
jaws, with mouths formed for sucking, Hags, Lampreys, etc. 3, Teleostia, having bony skele-
tons, possessing jaws, and usually teeth; the majority covered with scales of various forms

;

in some instances the body is covered with bony plates. This order includes a great majority
of species, and is arranged into six sub-orders. 4, Oanoidea, of which most of the examples
are fossiliferous* there being but few living species. 5, Seladria, cartilaginous, Sharks,
Rays, etc.

[This arrangement combines the systems of Cuvier ana Agassiz, as blended by Muller.]

A A, corks, which support the upper line of the net, and keep it on a level with the surfaoe
of the water. B B, leads, which sink the lower line, and, acting in opposition to the corks, spread
the net in a vertical direction, and prevent the escape of the fish.

Fishes are vertebrate animals
, |
in distinction from other animals

which means that they are dis- 1 that are invertebrate, or spineless.

tinguished by the possession of They inhabit water, and breathe
a jointed back-bone, or spine, 2, by means of branchice or gills, 3,

* Found in a fossil state. ,

instead of lungs ; they swim by
4*
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means of fins, 5, and tails, 6

;

most of them are covered with
cartilaginous scales,

9 ; while a few have
#J!

a complete covering

of hornyplates, 358.

The elongated oval

form of their bodies

facilitates their motion in water.

Many of them are provided with

air-bladders, 8 ;
by increasing or re-

ducing the amount of air

in these, they facilitate

their rising or sinking in

the water. The Jins con-

sist of a thin elastic mem-
brane, supported by bony

rays, and are named, from
their position on the body,

the pectoral, 10, ventral,

11, anal, 12, dorsal (some-
339 - times consisting of one long

fin, otherwise divided into two),

13, 14*. The caudal fin, 15, is

more commonly called the tail.

3i0.

The use of fins is not alone to promote the

motion of fish : they are also, used, in certain

circumstances, as instruments of touch. Pro-

fessor Owen says :
—" You may notice the tac-

tile action of the pectoral fins, 10, when gold

fiaJi are transferred to a strange vessel : their

eyes are so placed as to prevent their seeing

* Called the first dorsal Vi, and second dorsal, U,
when so divided.

what is below them ; so that they c'Ompresa
their air-bladder, 8, and allow themselves to
sink near the bottom, which they sweep, as it

were, by rapid and delicate vibrations of the
pectoral fins, apparently ascertaining that no
sharp ston£ or stick projects upwards, which
might injure them in their rapid movements
around their prison."

The tails offishes, 15, have cer-

tain distinctions of form, adapted

to the uses of the different tribes :

there is the simple tail of the

eel, 16, the expanded tail of the

341.

salmon, 18, the rounded tail of

the wrasse, 17, the unequally

bilobate# tail of the shark, 19.

Tails are their principal organs
of locomotion : they skull them-
selves along by rapid strokes from
side to side. The fins assist their

motions principally by balancing

the body, and guiding it as it

moves along.

The sight of fishes is quick and
accurate.
They have no
eyelids, be-

cause the wa-
ter in which
they swim at

once cleanses

and moistens

the surface of 342.

their eyes, which are generally

large, 20, and placed in that posi-

• Divided into two*
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tion of the head which gives them
the most extended range of vision.

Fishes breathe by foliated vessels

attached to the branchial bones,

1, forming gills. The water

necessary for respiration enters

the mouth, and is driven through
the interstices of the branchial

bones ; it passes between the

membranes forming the gills, the

1
vessels of which
absorb the air

contained in the

water. Some spe-

cies, as well as

breathing in this

manner, rise oc-

casionally to the

surface, to im-

bibe the free

atmosphere;
while a few swal-

low air, taking

it into the intes-

tinal canal, from
whence it ope-

rates upon the

blood. The cir-

culatory appara-

tus of fishes,

is simple, the
heart havin but
one ventricle, 2,

and one auricle,

3, large veins, 4,

8, and arteries, 5, 10, liver, 6,

kidneys, 7.

Although the structure of the heart in fishes
i9 so simple, the double circulation is complete.
In reptiles, only a part of the black blood
passes through the lungs, while in fishes the
whole of it traverses the gills. The difference
between fishes and air-breathing animals, in
respect of circulation, consists merely in this,
that the propelling machine has less power

:

while in mammalia and birds there are two pro-
pelling machines (a double heart), one for pro-
pelling the blood through the general system,
and the other for sending it through the lungs,
in fishes a single heart propels it through both,

343.

This is because the simple form of fishes re
quires a less powerful impulse to be given to
the blood.

Some fishes, instead of having
laminated* gills, have either a

single open-
ing at each
side, or a

number of

small ori-

fices,\\. The
shark has
five pairs of

these open-

ings, 12, the

lamprey, 13,

has seven,
whilethe eel,

14, has its

gills lying
within a344.

membranous covering, by which
they are kept moist, and shel-

tered, so that members of this

tribe can live a considerable time
out of water.

Having no other organs for

prehension,f they are provided

with formidable teeth, 15. The

braize, 16, has four or six conical

teeth in front, with a number of

* Having layers one over the other,
t Taking hold.
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smaller conical teeth behind
them, and two rows of rounded
molar teeth on each side of both
jaws. The red wrasse, 17, has large

muscular lips, and its teeth are

conical, sharp, and projecting.

The pike, 18, has a very large

mouth, the roof of which is

studded with small teeth. The
lower jaw exceeds the upper, and
is armed in front with small

teeth, and behind them are five

or six very long and sharp
weapons.
The trout has recurved teeth *

embedded in its tongue.

The pike is a most voracious creature. It
not only devours fishes of considerable size,

but frogs, water-rats, field-mice, young ducks,
moor-hens, and other aquatic birds. It has
frequently been known to bite the feet of
persons in the water. Dr. Plot narrates that
at Lord Gower's canal at Trentham, Stafford-

shire, a pike seized the head of a swan, as the
bird was feeding, with the head and neck im-
mersed in the water, and gorged so much of it

as killed them both. The servants, perceiving
the swan with its head under water for a long
time, went to it in a boat, and found both the
pike and swan dead.

Fishes have no salivary glands,

and their sense of taste is very
imperfect

;
they appear, however,

to have the sense of smelling, as

they prefer paste and worms that

have been prepared with par-

ticular perfumes. There is no
external appearance of an organ

of hearing—but a rudimentary
ear is found internally. The blood

of fishes is cold, and generally

without colour—hence the white-

ness of their flesh.

" That fish have the power of hearing," says
Mr. Harmer,t " there can be no doubt ; I have
seen them suddenly move at the report of a
gun, though it was impossible for them to see
the flash. They have also some curiosity,

which I have witnessed by putting a new object

into the water, when they have assembled
around it, and appeared to reconnoitre. Carp,
especially, would come up to a new fish which

• Bent back. f Philosophical Transaction*

was put in amongst them. Roach, and other
small kinds, are perfectly aware of, and careful
to avoid, those fish which prey upon them. I
have seen large carp swim amongst a shoal of
roach withou t in the least disturbing them, while,
if a pike comes near them, they make off in
every direction. Fish appear to be capable of
entertaining affection for each other. I once
caught a iemale pike, during the spawning
season, and nothing could drive away the male
from the spot at which the female disappeared,
whom he had followed to the very edge of the
water."

Let us now examine a few of the more un-
common forms of the interesting families ofthe
deep. Attention to their peculiarities will
teach us "how and what to observe," when
we may have an opportunity of examining
specimens of the finny tribes:

—

The Indian flying gurnard
(Dactylopterus orientalis), \ 5 is a
native of the Indian Seas, and is

found also in the Atlantic and
Mediterranean. We notice the
large size of its pectoralfins, 2,

and the proportionate greatness
of its caudalfin, 3 ; its first and
second dorsals, 4, 5, are composed

346.

of remarkably stiff spines, two of

which are destitute of membrane,
and are enlarged into formidable

weapons. The head is angular

andshort,and the eyes remarkably
large, 6. The living fish is sin-

gularly beautiful, thepectoralfins
being nearly transparent, and of

an olive green colour, marked
with bright blue spots ; the tail

is of a pale violet. "When these

fishes are chased by the dolphin,

they swim at a tremendous speed,
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and spring into the air, hundreds

of them together, where they are

sustained for a short time by

their large pectoral fins, 2, which

act as a kind of kite or para-

chute. From this peculiarity

they are called "flying fishes

there are two species known, 119.

The bat chaetodon (Platax

vespertilio), 7, presents a very

eingular figure, and a remarkable

contrast with the last example.

"We notice the insignificant size

disposed in spots, but mostly in

stripes or bands, 13. In contrast

with the bat chaetodon, we present

another member of the same
family, the wandering chaetodon

(Chaetodon vagabundus), 13.

Here we see that the first dorsal,

14, is divided into thirteen small

347.
y

of the pectoral fin, 8, which, in

theflying gurnard, 1, was of such

large dimensions. We see the

enormous size of the dorsal and
analfins, 9, 10, the length of the

ventralfin, 11, and contrast them
with the corresponding parts of

the gurnard. We observe, too,

the remarkable contrast in the

shapes of the two bodies, but
notice a resemblance in the large

eyes, and abrupt heads, 6, 12.

The Chaetodons are a beauti-

fully-coloured family, their tints

being black and yellow, combined
with metallic green, sometimes
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but well-defined spinous rays

;

while the second dorsal, 15, dis-

plays no such divisions, and is ex-

panded into a thin, delicate mem-
brane. The caudal fin, or tail,

16, assumes a fan-like form, and
is marked by stripes of black

across a yellow skin. The anal

fin, 17, is divided into two small

and one large spinous processes,

and here there are stripes or

fringes of yellow upon a black

ground. The scales are larger

than in the former examples, and
instead of a blunt head, as 6, 12,

we have here a sharp, projecting

snout, 18. The body is marked
by oblique, dark bands. We find

a resemblance only in the eyes—

a

contrast in nearly all the other

features, of these three examples.

To this family belongs the John
Dory, with which we are familiar,

and the name of which is derived

from the French doree, or jaune



that's it :

doree, which refers to the golden

yellow colour ofthe fishwhenfresh.

The sword-fish {Xiphias gla-

dius), 1, has no teeth, but is pro-

vided with a formidable weapon,

2, from which it

takes its familiar

name. The dor-

salfin is elevated

at its commence-
ment, but be-

comes suddenly

depressed, and
extends along

the back, a mere
line. The pec-

toral and anal

fins, 6, 7, are

small, ventral

fins are ab-
sent, and the

tail assumes the

bilobate form, 8,

art* 18-341. This

fish sometimes
measures twenty

feet long, of

which its beak, 2,

measures about

one-third. We
contrast every part of this fish

with the previous examples.

The sword-fish is a native of

the Mediterranean ; but it passes

through the Straits of Gibraltar,

and generally takes its course

along either the northern or

southern coasts. A man, bathing
in the Severn, near Worcester,
was killed by a sword-fish. Among
other fishes it is a sort of wolf;
it pursues them with great perti-

nacity, and transfixes them upon
its spear. It will frequently at-

tack individuals of the whale-
tribe. Such is the extraordinary

power of this fish, that it has been
known to materially injure a ship

by darting its beak through the

coppering of the ship's bottom
deep into the planks.

Captain Crow gives the following description

oi a fish and whale fight, witnessed at sea,

sword-fish being: among the combatants :

—

"One morning, during a calm, when near'the

Hebrides, all hands were called up at 3 a.m.
to witness a battle between several of the fish

called threshers, or fox-sharks (Carcharias
vulpes), and some sword-fish on one side, and
an enormous whale on the other. It was in the
middle of summer, and the weather being cle.ir,

and the fish close to the vessel, we had a fine

opportunity ofwitnessing the contest. As soon
as the whale's back appeared above the water,

the threshers, 10, springing several yards into

the air, descended with great violence on the

object of their rancour, and inflicted upon him
the most severe slaps with their long tails, the
sound of which resembled the reports of mus-
kets heard at a distance. The sword-fish, 11,

stabbed the distressed whale, 12, from below

;

and, thus bese t on all sides and wounded, when
the poor creature appeared, the water around
it was dyed with blood. In this manner they
continued tormenting and wounding him for

many hours, until we.lost sight of him ; and I
have no doubt they, in the end, completed his

destruction."

The various tribes of fiat fish,
such ^flounders, dabs, soles, brill,

turbot, etc., with which we are

familiar, present forms which con-

trast strongly with any we have
yet seen. Let us examine the

common sole (Solea vulgaris), 13.
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Here we find the pectoralfin, 14,

very small ; the dorsalfin, 15, ex-

tends in an unbroken line from
the head to the tail ; the ventral

fin, 16, extends in like manner
along the opposite border. The
two eyes, 17, are on the same side
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of the head. One side of the fish

is white, the other dark. The
former is commonly mistaken for

the belly of the fish, the latter for

its back ; but, in fact, the bach,

15, is that along which the dorsal

fin, extends ; the belly, 16, being

denoted by the ventralfin. Fishes

of this family swim on their sides,

and inhabit muddy or sandy beds,

where, their dark sides being up-

permost, and in colour blending
with that of the bed on which
they lie, it is difficult to perceive

them. Here they lie, looking
upward, watching for their prey,

"When, suddenly alarmed, they
seek to escape, they turn their

true backs, 15, upward, and dart

through the water, presenting the
curious appearance of fishes dark

on one side, and silvery white on
the other. The right side of the

sole is usually dark, the left white.

But curious exceptions are met
with, in which this order is re-

versed ; and Mr. Tarrell found a

curious specimen dark on both

sides.

The turbot {Rhombus maxi-
18

Sri.

mus), 18, differs from the sole,
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13, in this respect, that the colour

and eyes are on the left side. But
reversed turbots, and specimens

dark on both sides, are sometimes

found in the fish-markets. The
turbot has a tuberculous, dark

skin, with little star-like bones

embedded in it. In the sole, 13,

it will be observed that the dorsal

and ventral fins unite with the

caudal; but in the turbot, the

caudalfin, 19, is quite distinct.

The spinal processes, which run
straight from the head to the tail

of the sole, take a curious bend,

20, in the turbot.

The tJiornbach (JRaia clavata),

1, is another fish with a depressed

1
body, but

* differing in

^tgll some material

respects from

jdHRSaSBI^^ the flat fishes

W^^^^^fcy mined. Here
^^^^^^P^ the eyes, 2, are

^Y^^ upon the up-
4S jPer surface,

and themouth
underneath ;

the pectoral

J® fins, which are

553
situated on
the posterior

sides of the heads of fishes, here
spread out, and give an ap-
pearance of great breadth to the
body, 3, 3. They look like the
dorsal and ventral fins of the
previous examples; but, an ex-
amination of the head, 2, and
the relative position of the fins,
will at once show the latter to be
thepectoral. The skin is spotted,

and studded with spines and tu-

bercles, and the bony tail, 4, is

covered with formidable spines,

and towards its extremity are

seen two small fins, 5, 6 ; these

are the dorsals of this species.

In this tribe the dark side is the

back, the white side the belly.

We will now examine a form
differing materially from all the

previous ones. The hammer-
headed shark (Zygcena malleus*),

7, derives its name from the ham-
mer-like form of its head, 8 ; its

354.

eyes, 9, are placed at each extre-

mity of the formidable head, the
mouth being underneath ; thepec-
toralfins, 10, are muscular, and
well-developed,looking like strong
arms attached to rounded shoul-

ders
; the dorsal fins, 11, are

thick and fleshy, and without
spines. It has a long tail, which
is as powerful as that of the
thresher, 10-351. This fish is a
native of the Mediterranean and
Indian Seas, where its ferocity is

frequently proved by attacks

upon persons bathing. It attains

a length of about twelve feet.

The conger-eel (Anguilla con-

ger), 12, exhibits the general ap-

pearance of the eel, but differs

from it materially in size, some-
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times being ten feet in length, as

large round as a man's thigh,

355.

and weighing more than a hun-
dred weight. Here is a different

conformation to any of the pre-

ceding : a long serpent-like body,
the eyes, 13, remarkably small,

the pectoral fins, 14, small, the
dorsal, 15, extending from a little

way behind the head to the ex-

treme point of the tail, where it

is joined by the fins from under-
neath, which also extend along
the lower and posterior part of

the body. The caudalfin is ab-

sent. A distinguishing difference

between th.e eel and the conger

is, that in the former the lower

jaw projects, in the latter the

upper.

The conger is an inhabitant of the sea, and
is supposed to imbed itself und<r soft mud, and
to lie in an inactive state during the winter.
It also appears to be of nocturnal habits, as it

seldom takes bait by day. Some of the species
occupy large crevices in rocks, from which,
when the water is clear, their heads may be
seen protruding. They are often left in this

situation by the retiring tide, and are pulled
out with iron hand-hooks by people who
wander among the rocks for the purpose.

"We will now look upon another

curious form, differing in a high

degree from either of the pre-

ceding. The globe-fishes, sun-

fishes, diodons, etc., comprise a,

very remarkable family. Instead
of teeth, their mouths are fur-

nished with an ivory substance,

divided into a series of lamina*
* Layers or coato over one another.

the whole resembling a parrot's

beak. Some of them are capable

of inflating themselves into a

spherical form, in which state

they float with the back down-

wards. The short sun-fish (Or-

thagoriscus mola) 16, is a specimen

of this curious group. The pec-

toral fin, 17, is very small, the

caudal fin, 18, expands over the

16
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whole of the posterior region, and
is united to the dorsal, 19, and'

the anal, 20, wrhich look like a

pair of wings ; when swimming
it turns round like a wheel. This

fish attains to an enormous size,

upwards of four feet in length,

and more than three hundred
pounds'' weight. It is found in

almost all seas, and yields a great

quantity of oil ; but the flesh is

disagreeable.

The beluga sturgeon (Accipen-

ser huso), 1, is a member of a

very remarkable family to which
we have hitherto seen no resem-

iblance. The body is more or
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less clothed with bony plates, 2, 3,

arranged in longitudinal rows

;

the back, 4, and head, 5, are

i
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armed with large, strong, "bony

tubercles ; the snout is long, and
attached beneath, near the tip, are

four long worm-shaped cirri, 6

;

the pectoral fins, 7, are attached

underneath and behind the head,

in the situation usually occupied

by the ventral ; while the dorsal,

8, the ventral 9, and the anal, 10,

are all situated near the tail, 11,

which is lobed, or slightlyforked.

The flesh of the sturgeon is white,

delicate, and firm, and, when
baked, resembles veal. The stur-

geon was in high repute among
Greeks and Romans, but it is

less esteemed now. A large

species, found chiefly in the Black
and Caspian Seas, attains the

length of twenty or twenty-five

feet, and have been known to

weigh nearly 300 lbs. From this

species we obtain that valuable

article of commerce known as

isinglass; and the roes, salted and
preserved,form a condiment called

caviare, which is much esteemed
in Eastern Europe.
The trunk-fish (Ostracion), 12,

differs materially from the stur-

geon, not only in its outward
form, but in the fact that its

body is completely enveloped with
bonyplates, of regular form, sup-

plying a perfect coat of armour
;

while in the sturgeon the horny
tubercles are irregular, and only

partially distributed. Even the
tail is enclosed in a bony tube, 14,
and the joint of the pectoralfin is

covered by a horny plate 15; there
are also similar plates protecting
the attachments of the dorsal and
anal fins, 16, 17. The pectoral
fins, 15, and the caudal, 18, are

358.

the only moveable parts of the
body. These fishes are of small
size, and are found only in the
seas of warm climates.
We have examined several of the more re-

markable forms of fishes. Let us now con-
sider the habits and instincts of some remark-
able individuals of these interesting tribes.

The fifteen-spined stickleback

(Gasterosteus spinacid), 1, ap-
pears to resemble birds in the

l
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care it bestows upon its eggs,

and in attention to its young.
The male, 2, takes possession of

some particular spot, and con-

structs a rude kind of nest, 3, by
drawing the branches of sea-weeds
and corallines into an inter-

mingled mass, which it fastens

by a slender, silky-looking thread.

In this the female, 4, deposits
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eggs ; the male, 2, guards the

spot, and with great courage

beats off other fish that show a

disposition to intrude. When
the young fry appear, the male

still continues to guard them,

and if one of them incautiously

wanders away from the rest, he
will follow it, and bring the wan-
derer back. The nests ore pear-

shaped, and hang from the points

to which they are attached.

R. W. Couch, Esq., gives an interesting

account of the foregoing fact :—" Some of these
nests are formed in pools, and are consequently
always in water ; others are frequently to be
found between tide-marks, in situations where
they hang dry for several hours during the day

;

but whether in the water, or liable to hang dry,

they are always carefully watched by the adult

animal. On one occasion I repeatedlv visited

one every day for three weeks, and invariably

found it guarded. The old fish would examine
it on all sides, and then retire for a short time

;

but soon return to renew the examination. On
several occasions I laid the eggs bare, by re-

moving a portion of the nest ; but when this

was discovered, great exertions were instantly

made to recover them. By the mouth of the
fish the edges of the opening were again drawn
together, and other portions torn from their

attachments, and brought over the orifice, till

the ova were again hid from view. And as

great force was sometimes necessary to effect

this, the fish would force its snout into the nest
as far as the eyes, and then jerk backwards till

the object was effected. While thus engaged,
it would suffer itself to be taken in the hand,
but repelled any attack made on the nest, and
quitted not. its post so long as I remained.
And to those nests that were left dry between
tide-marks, the guarding fish always returned
with the returning tide, nor did they quit the
post to any great distance till again carried
away by the receding tide."

5
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Another fish, the goby {Gobius

niger), 5, has similar habits ; the

male makes a nest in the sand, 6,

and surrounds it with fucus*
This is more like a true nest than

that of the stickleback, 1, and the

male continues to watch it until

the young ones are hatched.

The sea-horse (Hippocampus
brevirostis)

, 7, is a most singular

example ; derives its name obvi-

ously from the horse-like form of*

7
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its head ; is covered with a series

of bony plates, 9, the tail, 10, ter-

minating in a long finless tip.

"With this tail the fish fixes itself

upon the stems of marine plants,

and strikes with great force

against its prey. The male is

provided with a pouch-like cavity,

in which the eggs of the female
are carried until they are hatched,

and for some time afterwards, the

young ones, 11, frequent thispouch
for protection, reminding us of

the young of the opossum.

The existence of this pouch-like cavity, and
its application to the protection of the young,
is well attested. Mr. Yarrel says, alluding to
the pipe-fish, another individual of the ^ame
family :

—"I have been assured by fishermen
that if the young were shaken out of the pouch
into the water over the side of the boat, they

* A description of weed.
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would not swim away, but when the parent fish

was held in the water in a favourable position,

the young would again enter the pouch." The
modes in which the eggs are introduced to the

pouch of the male is unknown. It is singular

that in all cases in which fishes attend their

young, the male performs this duty.

The gray mullet (JSIugil capitd)

,

12, displays remarkable sagacity.

"When enclosed in a netwith other

fish, it will swim all round the

12

3C2.

upper and lower limits of the en-

closure, and examine carefully

every chance of escape
;
finding-

no possible means of getting out,

it will retire into the centre of

the enclosure, and then, with a

swift dash, will spring over the

net, and get away, while other
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fiah remain captives. Gray mul-
let have been tamed, and ren-

's IT;

dered familiar with a certain call

to which they would come.
Sharks, 13, often follow in the

track of vessels, waiting for any-

thing that may be thrown over-

board; and should a man fall

into- the sea they are ferocious

enough to attack and kill him.

They swim with great velocity,

and sport around a fast-sail-

ing ship without any apparent
exertion. JEels will frequently

quit the water on dewy and wet
nights, and travel a considerable

distance over the land, searching

for frogs and worms.
The salmon, 14, is a migratory*

14
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fish, existing one part of the year

in fresh water, the other in the
sea. They ascend the rivers for

the purpose of depositing its

eggs, or spawning, and so strong

is the instinct to leave their eggs

far up the rivers, that if inter-

rupted in their course by rapids

or weirs, they will leap over them,
though eight or ten feet high;

and though they fail at first, will

renew the attempt, with increased

vigour. They have been known
to descend over a fall of as much
as thirty feet, and to leap over a

dry rock of considerable height,

• Accustomed to remove from one state to another.
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and drop into the water on the

other side.

There is a fall (the Fall of Kilmorac) on the
Beauly, in Inverness-shire, where, according
to Mr. Mudie, in the " British Naturalist,"

the sight of a voluntarily cooked salmon has
been witnessed. A kettle, it is said, was
placed upon the flat rock on the south side of
the fall, close by the edge of the water, and
kept full and boiling until a salmon fell into

it, and was cooked on the spot. This was
one of the wonders which the Frasers of
Lovat, who are lords of the manor, used to
show their guests. The fall is said to be lite-

rally thronged with salmon endeavouring to

pass higher up the river. It is an old opinion,
and stiU very generally entertained, that, pre-
vious to making a spring, the fish curves its

body, and puts its tau in its mouth. Michael
Drayton, in his " Polyolbion," alluding to a
salmon-leap in the Tivy, has adopted this

opinion :

—

"Here, when the labouring: fish does at the foot
arrive.

And finds that by his strength he does but vainly
strive,

His tail takes in his mouth, and bending like a
bow

That's too full compass drawn, aloft himself doth
throw

:

Then springing at his height, as doth a little wand
That's bended end to end, and started from man's,

hand,
Far off itself doth cast—so does the salmon vault."

The fact, however, has been ascertained by
observation, that salmon spring up nearly in a
Eerpendicular line, and with a strong tremu-
us motion.

The lepidosiren, 14aa, is a curi-

ous animal, regarded by some

14a

365.

naturalists as a .fish, by others

as belonging to the Amphibia*
The body is fish-like, covered
with scales ; the eyes are small

;

the nostrils are situated upon the

under part of the upper lip ; it

has four tentacular appendages, 15,

• A vphlbinus order
?
having the power of living

either upon land ox in watef.

which are chiefly employed in

feeling the surface over which the

animal moves, but also assist, to

some extent, in its progression.

A dorsal Jin, 17, supported by
numerous soft, elastic, transpa-

rent rays, commences about one-

third of the distance from the

head, and runs to the extremity

of the tail, which is furnished

underneath with a similarJin, 18.

The lepidosiren possesses gills

and lungs, which refer it to the

Amphibious order.

Some fish produce their young
alive; others are oviparous*
The number of eggs deposited

by certain species of the latter is

enormous: the sole lays 100,000 ;

the carp, 200,000; the tench,

400,000 ; the mackerel, 500,000 ;

the Jlounder, 1,300,000; the cod,

3,500,000; the salmon, 20,000,000.
" Mermaids' purses," found on the

sea-beach, are

_^ the curious
eggsof the dog-

Jish, one of the

shark family.

The egg con-

sists of a horny
case, filled with
a nutritious
fluid, and hav-

ing a filament-

ous slit, , 20,

through which
water passes.

The long twist-

ed filaments,

20«, are for the purpose of at-

taching the eggs to sea-weeds,

and mooring them to a favour-

• Producing e^gs.
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able spot until the young ones

come forth. Young salmon,

when they emerge from the egg,

present a singular appearance.

When about eight hours old, the

young fry, 2, appears looking out
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of the egg. In a few hours more,

the shell is thrown off, 3, and the

young creature lies inanimate

upon the surface of the sand.

After a little while, its heart be-

gins to act more energetically,

making from sixty to sixty-Jive

beats in a minute. Then the

young fry, 4, acquires strength

and activity, swims about, and

begins to grow rapidly. As
they grow, they venture into the

middle of the stream, and play

about in the deeper parts. When
the spring rains set in, they are

carried, by the swollen streams,

down to the junction of the river

with the sea, where they keep

near the estuary until they be-

come accustomed to salt-water,

when they venture into the sea,

and grow rapidly.

*Among the Ancients and
during the middle ages, in

Western Europe, fisheries con

stituted a valuable branch of

industry. But the discovery,

at the end of the 15th century,

of Newfoundland and its fish-

eries, that to this day surpass
all others in magnitude and
value, gave the greatest im-
pulse to the business. The cod,

mackerel, and herring, are the
chief objects of pursuit, and
their range is not limited to

the neighborhood ofNewfound-
land, but are caught in vast

numbers on the coast of New
England. The French were
the first Europeans who en-,

gaged in the American cod-

fishery. They visited New-
foundland as early as 1504.

Sebastian Cabot, on his return
from his voyage of discovery
in 1497, first called the atten-

tion of the English to the
American fisheries, by pointing

out the abundance of fish in

the seas around Newfoundland
and Labrador. The first Eng-
lish voyages in quest of fish,

however, of which we have an
account, were in 1517. In 1583,
Sir Humphrey Gilbert took pos-

session of Newfoundland under
the first charter granted in En-
gland for colonization in Amer-
ica, and from this act of Sir

Humphrey, and from the dis-

covery by Cabot, in 1497, En-
gland derives her right to New-
foundland and fishing grounds.

The great sea-fisheries of the

United States are mostly car-

ried on from New England.
They date from the earliest set-

tlement of the country. Very
soon after their arrival at Ply-

mouth, the Pilgrims engaged
in the fisheries. In 1624, they
sent to England a ship laden
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with fish and furs. At the

breaking out of the revolution-

ary contest, the fishing towns
were rich and populous. In

1775, in the hope of starving

New England into submission,

the British Parliament passed

the act to deprive the Colonies

of the right of fishing on the

Banks of Newfoundland. The
breaking out of hostilities that

soon followed, nearly destroyed
the fisheries for a time. The
fishermen of New England now
turned their attention to pri-

vateering, and of the 200,000
tons of British shipping cap-

tured during the war, it is com-
puted that at least one-half was
taken by them. The federal

government early recognized
the importance of the fisheries,

and the necessity of encourag-
ing them by legislative action.

During the war of 1812-15, the
enemy's cruisers kept the fish-

ermen from the distant fishing-

grounds. Many of them en-

tered the navy, and the frigate

Constitution was manned chief-

ly by them. The total value
of the products of the sea-fish-

eries of the United States ex-

ported during the year ending
June 30, 1858, was $3,550,295.

Of this sum, $2,865,847 was the
product of the whale-fishery,

and $684,448 of the cod, mack-
erel, and herring fisheries. The
island of Hayti took of the ex-

ports of the latter fisheries, the
amount of $233,056, or more
than one-third of the whole.
The next best customer was
Cuba, which took to the value

of $129,623. Beside the sea

fisheries, the river and lake fish-

eries of the United States are

of great importance. There
are valuable shad fisheries in

the Connecticut, Hudson, Del-

aware, Potomac, and other riv-

ers falling into the Atlantic.

The great lake fisheries are

those of Erie, Huron, Michigan,
and Superior. The white fish

is the principal object of pur-

suit, though trout and pickerel

are caught in large quantities.

The amount taken annually is

estimated at 45,000 barrels,

which are worth nearly $500,-

000. From the rivers flowing
into the lakes about 10,000 bar-

rels of pickerel, worth $85,000,
are annually taken. The fish-

eries of the Pacific coast of the
United States are yet in their

infancy ; but the rivers of that

region abound in salmon of the
very finest quality, of which
an enormous amount is annual-

ly caught.

The well-known substance
isinglass is prepared from certain

parts of the entrails of several

fish. The best isinglass is brought
from Russia ; some of an inferior

kind is exported from IN orth and
South America, and the East In-
dies. The isinglass prepared from
the sturgeon is generally esteem-
ed the best, next to that, the
beluga ; it is, also, prepared from
sterlets, shad, and barbel, though
not so good. The mode of pre-

paring isinglass is as follows :

—

the air-bladder and sounds of the
fish are removed, washed with
cold water, and exposed a little
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to the air in order that they may
stiffen ; the outer skin is then

taken off and rejected, and the

remainder cut out and loosely

twisted into rolls, according to

the intended size of the pieces,

which are called staples, and are

known in commerce by the name
of long and short staple. The
best sort of isinglass is used for

the table and in confectionary

;

it is also largely employed in

refining wine, beer, and other

liquids. Certain fish, as the cod,

seal, etc., yield an oil, which
is not only found useful for the

purposes of illumination, but is

also extensively employed in the

arts and manufactures. The
cod-liver oil which has recently

obtained much notoriety as a

medicinal agent has become an
important article of commerce.
The Newfoundland fisheries,

whence the oil is derived, are

entirely carried on in small boats,

which go out early in the morn-
ing and return about four in the

afternoon. The fish, on landing,

are split open, and the livers de-

posited in tubs holding seventeen

or eighteen gallons each. These
tubs are afterwards collected from
the various "fish-rooms," and con-

veyed to the manufactory. The
livers are here thrown into tubs

filled with clean c61d water, and
afterbeingwellwashed and picked
over, areplacedon galvanized iron-

wire sieves to drain. They are next

put into covered steam-jacket

Eans, and submitted to a gentle

eat for about three-quarters of

an hour, after which the steam
is turned off, cold air again ad-

mitted, and the whole allowed to

repose for a short time, during

which the livers subside, and the

oil separates and floats on the

top. The oil is then skimmed off

into tin vessels, and passed

through flannel strainers into

tubs, where it is left to subside

for twenty-four hours. From
these the purer upper portion of

the oil is run into a very deep

galvanized-iron cistern, and again

left to clarify itself for a few days.

It is now further refined, by care-

fully passing it through clean

and very stout moleskin filters,

under pressure. The transpa-

rent filtered oil is received in a

clean galvanized-iron cistern, con-

taining a pump, from which the

casks are filled for exportation.

Fish may also be said to sup-

ply us with whalebone and amber-

gris, in both of which an exten-

sive and important commerce is

carried on. Although the whale,

as has already been explained, is

not a true fish, it is so regarded
in a commercial, but not a scien-

tific point of view.

Thus we find that, whether in

the air, the waters, or on the earth,

God has provided ample suste-

nance for man, and afforded, in

an endless variety of ways, occu-

pation for his skill and industry.

In all His works, consummate
wisdom, and unlimited power are

witnessed. The contemplation
of nature, exalts our ideas of

the Creator, and makes our,

journey through life a . constant*

approach to the great Author
of our being.
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STEAM—THE STEAM ENGINE.

368.

True steam is invisible, like

nir. That which we see escaping

from kettles, urns, and other ves-

sels is vapour, caused by steam

losing its heat, and returning to

the state of water.

A drop, or globule of water, 1,

heated to the boiling point, and
i changed into steam, would

occupy as much space as

\ seventeen hundred of those

lilfe^/ drops. Ten times the

369. space, 2, occupied by the

2

370.

diup, 1, shows a considerable in-

crease, or expansion. But the one

drop converted into steam, would
occupy a hundred and seventy

times as much space as is represen-

ted by the ten circles, 2. There-
fore, the expansion is enormous.

In order to obtain this expan-
sion, steam exerts considerable

force. If steam

were not allowed
to escape from
an ordinary ves- <

\\.
sel, 3, containing

boiling water, it

would exert ^ ^
such a force,

that it would :f^^>^S
burst the vessel

, '^^^^^^\
throw fragments
of metal with MM^m^
violence to a 371.

great distance, and suddenly fill

the air with volumes of vapour.
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When it is desired to retain

steam, and to obtain a greater

degree of heat than is indicated

by 212° of Fahrenheit's thermome-

ter,* it is necessary to use

stronger vessels, 4, made of stouter

metal,
and with

fasten-
ings to se-

cure the

moveable
parts.
But even
these
vessels
would
burst, if

372. an outlet

were not provided at a point

when the force of the steam be-

came nearly equal to the strength

of the vessel : because the force of

steam augments with increase of
temperature. Steam at the tern-

perature 212° presses with a force

of 151bs. to the square inch ; at

250°, 301bs. to the square inch
;

at 275°, 451bs. to the inch ; and
at lower and higher temperatures

the pressure, or force of steam

bears proportion to the heat im-

parted to it.

Water in an open vessel will

not rise to a greater temperature
than 212°, because the steam
which flies away bears with it

the heat which, if confined, would
raise the temperature, and im-
part to the steam a greater force.

The pressure of the atmosphere
upon everything at the earth's

surface is equal to a little less than

151bs. to the square inch. The

» The thermometer is an instrument used to register
degrees of heat, it will be explained her ea.> t«r

.

reason that steam escapes at

212° is, that at that temperature

it exerts a force a little greater

than that of the pressure of the

atmosphere. Whenever steam is

confined, it acquires a higher

temperature, and consequently a

greater tendency to expand.

The steam engine is simply a

mechanical contrivance to confine

steam, and give direction to its

increased force.

Long before the steam engine

was invented, the expansive force

of steam was observed, and a toy

constructed, in which a jet oj

steam escaping from the mouth
of a figure turned a wheel, 5. A

similar toy is made now. But
in this contrivance there was no
increase of force by confinement

and greater heat. Motion was
produced by the jet of steam
simply striking upon the fans of
the wheel.

A simple instrument, 6, will

explain the first principle of the

steam engine. A glass tube, con-

taining a drop of water, 8, and
fitted with a moveable piston, 9,

being set over a flame, the water,

will become steam, but will bo
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quite invisible, and will force the

piston, 9, from the bottom to the

top. Cease the application of

heat, the steam will become
visible vapour, and will again

form water. As the steam cools

374.

and condenses, and ceases to

exert its force against the pressure

of the atmosphere, the latter will

act upon the piston from without,

and will drive it again to the

bottom.

This is the principle of the

first steam engine. The water

exerts no influence over the

piston until heat is applied;

and directly heat is withdrawn
its influence ceases. Although,
therefore, we speak of 6 6 the

force of steam" it is really the

force of heat which is employed :

heat drives the particles of water
apart, causing the fluid body to

expand into a volume ; water is

the medium, heat the active agent.
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The machinery of the steam

engine constitutes the means by~~

which what is commonly called

steam power is applied to the
production of force and motion.

There are two essential parts

of a steam engine, the action of

which it is necessary to compre-
hend, before the working of the

engine jean be understood. The
first of these is the valve; the

second the piston. A valve is a

cover to an aperture, opening only

in one direction, and resisting the

passage of anything in an opposite

direction. The bellows affords an
example of a common form of

valve. The handle, 1, being

raised increases the size of the

interior, and air pressing in to fill

the space, lifts up the valve, 3,

which works upon a hinge ; the

handle, 4, then being put down,
compresses the air in the bellows,

which presses upon the upper

375.

surface of the valve, 5, but as it

" opens only in one direction, and

resists the passage of anything in

an opposite direction,'" the air

cannot pass out that way, but

is expelled through the nose, 6 ;

thus the current of atmosphere is

sent in a different direction to
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that from whence it came. The
valve is mainly instrumental in

this, for if it remained open as

at 3, the air would again pass

out that way, and no perceptible

force could be acquired through

the nose, 6.

Valves may be made to act

against each other, as in the case

of the pump. By depressing the

handle 7, the piston and valve, 8,

are lifted up ; this increases the

size of the chamber between

8 and 9, and water rushing in,

under the pressure of the ex-

ternal atmosphere, lifts up the

valve, 9, which acts in the same
manner as the valve of a bellows,

3. But when the handle, 10, is

376.

elevated, it forces down the pis-

ton, 11, the effect is to close the

valve, 12, which opens only up-

wards, the other valve, 11, flies

open, while 12 remains closed, and
thus water is raised by the mutual
action of the valves.

A piston is a plug fitted to

work tightly up and down a
smooth cylinder, as in the case

of the pump. The plug of a pis-

ton may be fitted with a valve, 8,

or be made without it, according

377.

to necessity. A valve may have
no connection with a piston, as

in the case of the bellows. There
are various forms of valves, but

the principle of them is always

the same.

We will now examine one of

the earliest steam engines, 378,

keeping in mind the expansive

force of steam, as shown by 370,

the nature of valves, 375, 376,

and the construction of a piston,

374 and 376.

Steam is generated in the

boiler, 1, immediately over which
there is a pipe leading into the

cylinder, 2, the passage from the

boiler to the cylinder being pro-

tected by a valve, 3, to which a

handle is affixed for the purpose
of turning the steam off or on.
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The boiler is fitted with gauge

cocks, which serve to indicate the

depth of water in the boiler ; on
the side opposite to the gauge
cocks is a safety-valve, 5, that is,

a valve which opens with less

force than is necessary to burst

the boiler, so that when the steam

acquires a force approaching the

estimated strength of the boiler,

the valve opens, and reduces the

pressure, by letting off a portion

of the steam. The piston, 6, is

fitted so tightly that it will allow

neither air nor steam to pass by
its edges into or from the cylinder,

yet will itself move freely up and
down. There is a pipe, 7, 8,

leading into the cylinder, 2, con-

veying cold water from a cistern,

9. This pipe, called the injection

pipe, is furnished with a stop-cock,

situated at 8, not shown in the

engraving, by which the water
may be turned off or on. The

|
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water cistern, 9, is supplied by a

pump worked by the beam,\Z,

which raises the water through

the pipe, 10.

The mode in which this engine

works is thus : the valve, 3, being

opened, steam rushes into the

cistern, 2 ; this, together with

the action of weights, 16, at the

opposite end of the beam, raises

the piston, 6, to the top. A
valve at 11, opens and lets out

any air that may be in the cylin-

der, with some of the steam,

until the cylinder is completely

filled with pure steam ; the valve,

3, is now closed, and a jet of

water forced into the cylinder, 2,

through the injection pipe, 8
;

this suddenly condenses the steam,

and then the air, pressing upon
the upper surface of the piston,

forces it down to its original posi-

e

379.

tion. This upward and down-
ward movement of the piston, 6,

is communicated to the beam, 13,

by a chain and rod, 15, and the

rising and falling alternately of

the opposite ends of this beam,
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which is supported on the up-
right, 12, and moves upon the
axis, 14, works a pump by the
connecting chain, 16, and raises

water from mines— which was
the first application of the steam
engine.

The water injected to cool the
steam in the cylinder, 2, is drawn
off through the pipe, 4, and
steam being again admitted, the
same actions are repeated as be-

fore. This engine was far from
perfect, being slow in its opera-

tion, and requiring the constant

labour of an attendant to open
and shut the valve, 5, and the

stop-cocks.

This was called the atmospheric engine, be-
cause it was worked chiefly by the pressure ol

the atmosphere, acting against the sudden con-

densation of steam. The steam was used to give

effect to the atmospheric pressure. In the true
steam engine, the steam forces the piston both
up and down, by beautiful mechanical con-
trivances.

380.

Another view of the toiler,

379, exhibits some recent im-
provements. This boiler is pro-
vided with a float, 1, which
regulates the supply of water, in

connection with the lever, 6, and
the weight, 7, the water being
supplied hot through the feed-
pipe*, 4 ; steam passes from the
boiler to the engine, 380, through

{

the steam-pipe, 5 ; and the boiler

is provided with gauge pipes, 2,

and a safety valve, 3.

In the improved steam engine,

380, the steam is introduced to

the iron cylinder, 8, by its elastic

force, alternately above and below

the piston, 15, and forces the

piston up or down accordingly.

The steam used for this purpose
is of much higher pressure than
that employed in the atmospheric
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engine, 378. A condenser, 9, is

placed under and at a little dis-

tance from the cylinder, 8, with

which it communicates directly

by a pipe. For this purpose the

steam is withdrawn from the

cylinder, 8, by means of an air-

pump, 19. In the condenser, 9,

the steam is brought into con-

tact with cold water, or water

warmed only by the frequent

condensation of steam ; and for

the sake of economising fuel, this

water is sent again co the boiler

through the feed-pipe, 4. Imme-
diately above the air-pump, 19,

is the hot-well, 10, into which the

water from the condenser, 9, is

conveyed. The air-pump, 19, is

not merely useful in removing

the condensed steam, but it draws
off gases which are generated in

the production of steam. We
see that water passes from the

boiler, 1, in the form of steam

through the steam pipe, 5, forces

the piston, 15, both up and down,
giving motion to the beam, 12, the

fly-wheel, 18, and all moveable
parts of the engine, and returns

again (though with some loss)

through the feed-pipe, 4, to the

boiler, 1. The whole of these

complicated operations depend
upon the expansive force of heat,

operating upon the particles of
water, and acting upon a me-

chanical contrivance by means of
pistons and VALVES.

Other particulars connected with steam, and steam machinery, will be explained in our
description of the Locomotive and the Steam-ship.



i04 THAT'S IT;

AVES—BIRDS.

381.

Explanations.—The letters A, B, C, D, &c, refer to the details of the large engraving which
commences each chapter or subject. The figures under each engraving refer to the subjects to
which they are attached, ax a whole; the figures 1 to 20, which repeatedly occur, refer to
certain minute details necessary to the illustration of the immediate text. Thus the number
331 (on this page) refers to the group of birds in the large engraving; but the letters A, B, C, D,
&c, each point to a particular bird. The figures 383 refer to the general arrangement of

feathers ; but the figures 1 to 14 refer to particular feathers. A double reference, thus 6-383,
means detail 6, in illustration 383. These double references are only employed when the reading
extends some pages from the illustration referred to—they always refer backwards.

Birds are arranged into Eight Orders'— 1. Raptores, birds of prey, Vultures, Falcons, Eagles,

A, Hawks, Buzzards, Owls, &c. 2. Incessores, perching birds, Night-jars, Swallows, King-fishers,

B, Thrushes, Starlings, Lyre Birds, C, Humming Birds, &c. 3. Scansores, climbers, having toes

in pairs, two directed forward, and two backward, Toucans, D, Cookoos, Parrots, Macaws, Wood-
peckers, E, &c. 4. Gyratores, having a peculiar mode of flight, Pigeons, F, Doves, &c.
5. Rasores, scrapers (called also Gallinaceos), having strong feet, furnished with blunt claws, for

scratching up grains, seeds, and worms, Fowls, G, Turkeys, Pheasants, Partridges, Ptarmigans,
&c. 6. Cursores, runners, having small wings but massive limbs, exclusively terrestrial, Ostriches,

Rheas, Cassowarys, H, Dodos, &c. 7. Grallatores, waders, Stilt-walkers, I, Bustards, Plovers,

Spoonbills, Ruffs, Bitterns, Storks, Woodcocks, Snipes, &c. 8. Natatores, swimmers, waterfowl,

Swans, Ducks, Widgeons, Geese, Penguins, J, Tetrels, &c.

( TTie above is the classification adopted a " Knight'* M'isvum of Animated Natare.

M
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Birds are the most lovely and
interesting creatures which man
can contemplate. Their plumage
is always beautiful ; frequently

gorgeous. Their forms, in no

instance disagreeable, are some-

times graceful in the highest de-

gree ; their music, from the crow-

ing of the cock to the warble of

the sky-lark and the trill of the

nightingale, is associated with the

most interesting scenes of our

existence, and the happiest days

of our lives.

If we notice |he body of a bird

when flying, 1, we observe that

the neck is outstretched, which
elongates the body, and facilitates

its passage through the air. The
feet, 2, when the legs are short,

382.

are drawn up, and almost em-
bedded in the plumage. The
wings, 3, are formed of layers of

feathers so placed that they mu-
tually support each other, the

smaller feathers serving not only

to give strength, and to perfect

the resisting surface of the wing,
but to cover the quills of the
larger ones. These small fea-

thers occur, not only upon the
under, 3, but upon the upper
surfaces, 5, and are called upper
coverts and under coverts. Simi-
lar feathers attached to the tails

of birds are called tail coverts.

The large feathers of the wings
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are named respectively the pri-

maries, 6, the secondaries, 7, and

the tertials, 8 ; next to the ter-

tials come the greater coverts, 9,

and the lesser coverts, 5 ; a group

of small feathers on the middle

apex of the wing are called wing-

lets, 10 ; the feathers springing

383.

from the shoulders, and lying

along the sides of the back, the

scapularies, 11 ; the upper and
under tail coverts, 12, 13, and
the rectrices, or tail feathers, 14.

A perfect feather, 15, consists of

a tube, or central stem, 16, and a

shaft, 17, and long and short

barbs, 18, 19. Within the tube,

16, is found a kind of pith; this

15

19

384.

is the membrane which, during

the growth of the feather, nou-

rishes it by numerous fine blood-

vessels ; but when the feather is

perfected, the supply of blood

ceases, and the'membrane dries up.

Some feathers, 15, are provided

with tubes, shafts, and barbs;

those of a softer nature, from

which these distinctive parts are
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absent, are plumes. In many
feathers, at the point where the

horny tube, 16, commences, a

smaller shaft, furnished with

barbs, appears. This is called

the plumule, 17. Besides the

true feathers, the skin of many
birds, especially those of aquatic

habits, is covered with down.

20 These down feathers,

/O'i^lt^N a great number of

\ |;
feathery branches

'

/ i \10S^> springing immediate-

w5jf^ ly from the quill, and

I without a central

385. 5/iâ .
The habits of flight of birds

are materially influenced by the

shapes of their wings and tails.

With fishes their tails, 341, are

the organs of propulsion, the

fins, 340, being used to, guide

and steady the body ; but the

tails of birds are useless for pro-

pulsion, and are used merely for

guidance, motion being acquired

solely by the action of the wings.

Birds of the swallow tribe, 1,

are remarkable for the rapidity

2
386.

and suddenness of their move-
ments. In their wings we find

that the primaries, 2, are largely

developed ; the other feathers are

*S IT;

very small ; their wings are

pointed, firm, and smooth, and
well calculated for striking the

air with effect. Wings of this

form are essential to rapid aerial

motion. Their under surfaces

are usually flat, and calculated

for rapid straightforward flight.

Birds with wings thus formed

find it difficult to rise quickly in

the air. The falcon, 3, contrives

to soar by flying in a circle, or

by directing his course against

the wind, presenting his breast

and wings obliquely to the aerial

current, and rising as a kite does.

3

387.

The wings of eagles are concave

3-382 ; hence they soar with
greater ease. The wings of owls

consist of a large proportion of

soft feathers, and their whole
plumage is full and downy ; the

softness of their wing-feathers

renders their flight noiseless,

feeble, and wheeling. jk

The tails of birds present

greater diversity of form than

their wings. Birds whose tails

are deficient do not possess the

power of steering themselves :

this is the case with the king-

fisher, B. Their flight, there-

fore, consists of a series of

straight darts, extending only to
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short distances. On the con-

trary, the tail of the swallow, 1,

is of great length, by which the

bird is enabled instantly to change
the direction of its flight. In

5

388.

some instances, where the tail is

less developed, the primaries of
the wings extend beyond the
tail, and in flight are thrown
back, and made to do its office,

as in the case of the long winged
swift, 5. In other cases, the legs

and feet being long, are thrown
lack, 6, as in the instance of the

7

389. *

stork, 7, and made to act as a
substitute for the tail. The
principal forms of birds' tails, are
square, or even tipped, as in
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388 ;
rounded, as in 430

;
gra-

duated symmetrically on each

side, as in 425
;

irregularly

,

some feathers growing to greater

length than others, as in the

hjre bird- slightly forked, with
rounded points, as in the kite;

forked, with sharp points, as in

386 ;
plumose, as in the fowl,

G-381.
The eyes of birds, 8, are gene-

rally large ; their vision acute
;

by peculiar anatomical structure,

birds of prey can adjust their

eyes to very long or short dis-

tances, upon the principle of the

telescope. The faculty of sight

being of great importance, on
account of the swiftness of their

flight, and the necessity of de-

scrying their food among particles

8 .

390.

of earth, and upon the trunks,

branches, and leaves of trees,

they are provided with extraor-

dinary means for the preserva-

tion of their eyes. They have
three eyelids : an upper and
lower, and a semi-transparent

membrane, which is folded in one
corner of each eye, and drawn
across it like a curtain, when
occasion requires, by muscular
threads. This thin membrane is

used when birds are flying high
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in the rays of the unclouded sun,

and serves to modify the light.

The eagle is said to use this^when
it " looks at the sun." The owl,

goatsucker, and a few others,

have the power of using the

upper eyelid when closing the

eye, but generally they raise the

lower lid, which action may be

observed in domestic poultry, and
in parrots .*

Their power of smelling is

only moderately developed : the

nasal chambers are placed upon
the upper mandible, 9, the latter

being generally enveloped with
a tough skin, called the cere.

The ears of birds are well de-

veloped, their sense of soun$
acute ; but there is no external

organ, the auditory apparatus

being placed internally, and
covered by a tuft of fine feathers.

But oicls

have, sur-

rounding
the open-

ing to their

ears,m m-
branes, by
which
they throw
back the

feathers, and enlarge or contract

the orifice, 10.

Their mandibles, 11, are of

various forms and sizes ; some-

times forming a simple pointed

beak as in the partridge, 12 ;

curved and unequal as in the

parrot, 13 ; extended to a long

slender bill, as in the woodcock,

14 ; or enlarged to enormous

proportions, as in the toucan, 15.

* This curious provision may be clearly noticed in

the eagle tribes in the Zoological Gardens.

These various forms of mandibles
have their distinct uses, accord-

ing to the habits of the birds, as

392.

will hereafter be shown. The
upper mandible of the parrot is

moveable.

Birds have an imperfect sense

of taste, though
_

provided with
tongues. Some have soft, thick,

pulpy tongues, covered with pa-
pilla? (small projections contain-

ing nerves), and through these

they derive a low degree of grati-

fication from the sense of taste.

But they generally swallow their

food without any signs of such
gratification.

They are either carnivorous

(flesh eaters), insectivorous (in-

sect eaters), granivorous (grain

eaters), or omnivorous (eating

various substances indiscrimi-

nately). Their digestive organs

are modified in accordance with
their habits. A remarkable fea-

ture in the digestion of birds is

that, teeth,being absent, they are

provided with powerful muscles
by which the food is ground.after
being swallowed. These muscles

are highly developed in grani-
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vorous birds. The food passes

through the oeso-

phagus (throat), 16,

into the crop, 17,

thence into a slight

enlargement of the

oesophagus, 19,

where it is mois-

tened by the gastric

Juice ; thence it

passes into the giz-

zard, 20, the thick

hard muscles of

which exercise a

grinding motion,
20 with pressure on

each other, like the

motion of two mill-

stones, and by these the grain,

or other vegetable matter, is re-

duced to a pulpy mass ; but as

this cannot be done without a

number of pebbles, or coarse par-

ticles of sand, are taken with the

food, the birds instinctively pick

them up, and they become em-
bedded in the coats of the gizzard.

Strange to say, it is this grinding

by the gizzard which affords

pleasurable sensation to birds,

and impels them to constantly

seek for food. In the duck tribe

the gizzard is enormously power-

ful, and will grind down hard

and sharp shells.* Carnivorous

birds have no gizzards.

Birds are oviparous (egg pro-

ducing) ; their young are hatched

chiefly by the warmth of the

parent bird, or, in some instances,

chiefly by the heat of the sun.

The process of hatching is called

incubation. The eggs of different

species require various periods

* The remaining processes of digestion are similar
to those which will he more fully described hereafter
In the description of other animals.

for the process of development.
D omestic
fowls sit twen-
ty days. On
the twentieth

day the chick

being ma-
tured, 1, frees

itself from its

little prison

by breaking
the thin shell,

for which
purpose it is

provided with
a sharp pro-

jecting horny
point, placed

upon the
curved part of
the upper
mandible.
With this it

fractures the

shell, 2, and
escapes ; the horny point falls off

a day or two afterwards, being

no longer needed.

Were birds to produce their young in any
other manner, their powers of flight would be
materially interfered with. As soon as an egg
becomes large enough to be cumbersome, it is

removed from the body. The shell, impervious
to air, protects the germ of life within, until

from two to twenty eggs have accumulated, and
then, although laid at different intervals, their

incubation commences together, and the young
ones are hatched at the same time.

The yolk, 3, is absorbed, or

enclosed in the body of the chick,

and continues to nourish it for

some time after it has been

hatched, and while unable to

procure food for itself. In order

that the yolk may not be dis-

placed during the economy of

incubation, in which the egg is

repeatedly turned, it is moored

in position by numerous glutinous
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cords, 4. Some birds seldom take

to the wing, but obtain their

subsistence from the ground, over
which thej wander in pursuit of

food. It is remarkable that these

396.

birds generally build their nests

on or near the ground, and the

young ones run about a few
hours after they are hatched, and
help to find food for themselves.

This is the case with chickens,

5 G

397.

young partridges, 5, and various

others. But with birds of power-
ful flight, having to pursue swift

insects, the young are deficient

of the power necessary for such
muscular exertions. They there-

fore remain in their nests for a

considerable time, are attended
by the parent bird, and acquire

the power of flying by short and
easy gradations.

The feet of birds, 7, present

very distinctive marks for obser-

vation. In most species the toes

are four in number, and in the

majority of these three are di-

rected forward, and one turned

back. This is the case with the

eagle, 8, and falcon, 9, the toes

in these and other birds of prey,

being pointed with long, curved,

and sharp talons, 10. The wood-

pecker has two forward and two
backward toes, 11 ; so also has

7

398.

the parrot. The night-jar has
three forward toes, one of which
is extended to a considerable

length, 12. The swift has ail toes

forward, 13 : it clings with them
to walls and cliffs. Larks have
the backward claw long and
slender, 14. The ostrich has
only two toes, 15 ; the cassowary

has three, 16, all in front. Do-
mestic fowls, and others of the

same family, have four toes, and
a spur.

The feet of water birds have
their distinguishing peculiarities.

Birds which inhabit localities

where their feet come in contact

with aquatic plants, have thair
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toes flattened and fringed, as the
phalarope, 17, and the grebe, 18.

By this provision they can walk
among the weeds without diffi-

culty, and when swimming, by
the overlapping of the fringes of

399.

their toes, they have the advan-
tages of web-like feet. Birds that

swim and dive, and walk chiefly

on muddy banks, are web-footed,

as the northern diver, 19. Those
that have large and heavy bodies,

and sit erect on the land, are

provided with large thick webbed-
feet, resembling the fins of the
seal, 20. The bodies of water-birds
are boat-like in shape, and the
ribs of divers are well developed,
to protect their internal organs
from the pressure of water.
Their plumage is thick and water-
proof, having underneath an oily

down which resists water. Many
use their wings, which are too
small for flight, as paddles, and
their tails act as rudders when
diving.

The bones of birds are hollow,
their cavities being filled with
air, which passes into them
through small orifices which com-
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municate with the numerous air

cells of the body. In large and
apparently heavy birds, which
possess great powers of flight,

these air cavities are found in

almost every bone ; whilst in

those whose habits are terrestrial,

nearly all the bones are destitute

of air cells. The bones of young
birds, which have not yet ac-

quired the power of flight, are

filled with marrow, which dis-

appears when they take to the

use of their wings. The forms

of their skeletons bear a wise
adaptation: to their habits. To
the various bones names are

given, by which they may be

distinguished in written, or oral

description. The cranium, 2,

the bones which enclose the

brain ; the mandibles, 3, the pair

cc

400.

of jaws of which the beak is an
extension ; and in the upper one

of which the nasal fossal, 2a, or

cavity of the nose is situated ;

the cervical vertebra?, 4, or spine-

bones of the neck ; the sacral
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vertebra?, 5, or spine-bones of'the

back ; the caudal vertebra, 6,

or spine-bones of the tail ; the

clavicles, 7, or collar bones ; the

humerus, 8, or the bone con-

necting; the shoulder with the

fore-arm ; th'* radius and ulna, 9,

or bones of the fore-arm, two
bones which Ue nearly parallel to

each other r the carpus, 10, or

wrist; the phalanges, 11, or

small bonos of the fingers ; the

sternum. \9t , or breast-bone ; the

pelvis, ]\ a group of bones on
the back forming a a arch over
the cavity of the abdomen ; the

femur9 14, or thigh-bone ; the

tibia, 15, or the larger bone of

the two forming the shin ; the

fibula being the smaller one :

the two are placed side by side ;

the tarsus, 16, formed of a group
of bones in the foot.*

The nests of birds are objects

of peculiar interest ; and may
be viewed in our country walks
without doing violence to the

skilful architects. The different

modes of their building ; the

various materials employed ; the

situations chosen ; the seasons at

which they commence, and the

length of time they continue to

occupy their little habitations,

are all matters of interest to the

student of nature. Birds that

build early in the spring seem to

require warmth and shelter for

their young ; and the blackbird, 1,

* These names appear difficult, but they are exceed-
ingly useful both to those who trive and those who
receive explanations of anatomical subjects, and lessons
in natural history, since they apply to all but the
lower classes of animals A l^nowledjre of them, which
may be acquired in a few minutes, will greatly ausist

the reading of scientific works, and the pleasure de-
rived from instructive lectures and conversations. The
same may be said of all the scientific terms used in

these paj^es. The great objection to the use of scientific
terms generally is, that they are employed without
tbeir meaning being made clear.

and the thrush, 2, line their nests

with a plaster of loam, perfectly

excluding
by these
cottage -like

walls, the

keen icy
gales of our

opening
year ; yet,

should acci- 401.

dent bereave the parents of their

first hopes, they will construct

another, even when summer is

far advanced, upon the model of

their first erection, and with the

precautions against severe wea-

ther, when all necessity for such
provision has ceased, and the

usual temperature of the season

rather requires coolness and a

free circulation of air. The
house-sparrow, 3, will commonly
build four or five times in the

year, and in a variety of situa-

tions, under the warm eaves of

our houses and our sheds, the

branch of the clustered fir, or the

thick tall hedge that bounds our

gardens, &c. ; in all which places,

and without the least considera-

tion of site or season, it will col-

lect a great mass of straw and hay,
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and gather a profusion of leathers

from the poultry-yard to line its

nest. This cradle for its young,

whether under our tiles in March
or in July, when the parent-bird

3

is panting in the common heat of

the atmosphere, has the same
provisions made to afford warmth
to the brood

;
yet this is a bird

that is Little affected by any of the

extremes of our crmiate. The
wood pigeon and the jay, though

4.

404.

they erect their fabrics in the tall

underwood in the open air, will

construct them so slightly, and
with such a scanty provision of

materials, that they seem scarcely
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adequate to support their broods,

and even their eggs may almost

be seen through the loosely-con-

nected materials ; but the gold-

finch, 4, that inimitable spinner,

the Arachne of the grove, forms

its cradle of fine mosses and

lichens, collected from the apple

or the pear-tree, compact as

felt, lining it with the down of

thistles besides, till it is as warm
as any texture of the kind can

be, and it becomes a model for

beautiful construction. The gol-

den-crested wren^ 5, a minute

creature, perfectly unmindful of

any severity in our winter, and

which hatches its young in June,
5

405.

the warmer portion of our year,

yet builds its most beautiful nest

with the utmost attention to

warmth ; and interweaving smali

branches of moss with the web of

the spider, forms a closely-com-

pacted texture nearly an inch in

thickness, lining it with such a

profusion of feathers, that sinking

deep into this downy accumula-

tion it seems almost lost itself

when sitting, and the young,

when hatched, appear stilled with
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the warmth of their bedding and
the heat of their apartment

;

while the white-throat, the blade-

cap, and others, which hatch
their young nearly at the same
period, or in July, will require

nothing of the kind. A few
loose bents and goose-grass,

rudely entwined, with perhaps

6

the luxury of some scattered

hairs, are perfectly sufficient for

all the wants of these
;
yet they

are birds that live only in genial

temperatures, feel nothing of the

icy gales that are natural to our

7

407.

pretty indigenous artists, but flit

from sun to sun, and we might
suppose would require much
warmth in our climate during the

season of incubation ; but it is

not so. The greenfinch, 6, places

its nest with little regard to con-

cealment ; its fabric is slovenly

and rude, and 'the materials of

the coarsest kinds ; while the

chaffinch, 7, just above it in the

elm, hides its nest with cautious

care, and moulds it with the

utmost attention to order, neat-

ness, and form. One bird must
have a hole in the ground ; to

another, a crevice in a wall, or a

chink in a tree is indispensable.

The bullfinch, 8, requires fine roots

for its nest ; the grey flycatcher

will have cobwebs for the out-

works of its shed. All the &p,rus *

tribe, except the individual above

mentioned, select some hollow

6

408.

in a tree or cranny in a wall ;

and, sheltered as such places

must be, yet will they collect

abundance of feathers and warm
materials for their infants' bed.f

Sivallows, 9, breed twice a year,

choosing different situations : the

inside of an old chimney, against

the beams and rafters of out-

houses, or under the eaves of

thatched or slated roofs. Their
* The name piven to a family of sm?.ll birds, in*

eluding the torn-tit, &c.
t Note hook of a Naturalist.
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nests are open at the top, and are

composed of clay or mud, cemen-

ted by a glutinous secretion from

the mouth of the bird. In the

bottom of the nest is placed a

little bed of feathers. The eggs

are usually five in number, of a

white colour, speckled with red-

dish brown. This is very remark-
able : that the swali^w, leaving

the green meadows of England,
and flying afar to the myrtle and
orange groves of Italy, and to

the plains of Africa, during the

English winter, will return again

in April, and repair the old nests.

The swallow is very assiduous in

attention to her young. As soon

as they can quit the nest, she

conducts them to the ledge of

the house top, and there placing

her little ones in a row, she

brings them food, while they

flutter their wings, and acquire

strength to fly.

The cuckoo, which visits us at

the end of April, and whose note

is the familiar " coo-coo " depo-
sits its eggs in the nests of small

birds, 10 ; the eggs are very small,

averaging from ten to eleven

-

twelfths of an inch in length,

from eight to nine-twelfths in

breadth ; they are white, greyish-

o

white, or reddish-white, speckled

with ash-grey, or greyish-brown.

A single egg is deposited in one
nest with the eggs of the proper

occupant. When hatched, the

young cuckoo, being larger and
stronger than the legitimate pro-

geny, throws them out of the

nest, and they perish, while the

intruder is nursed and fed until

able to care for himself.

The nest of the water ousel, 11,

is neatly constructed and curiously

concealed. It is composed of

entwined mosses, and is of large
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size, and domed, with a small

lateral aperture leading to the

interior chamber, which is lined

with a few dried leaves. Some-
times it is so placed that the

sheet of water falling from an
elevated rock, and forming a

cascade, completely screens it ;

but, wherever situated, it blends

with the rest of the moss and
l?chen, which fills up every

chink, and spreads over the face

of the humid rocks in great

luxuriance, and, unless the bird

be watched to its retreat, would
never be detected. The eggs,

five in number, are white. As
soon as the young are fledged,

they accompany their parents,

following them in all their move-
ments, playfully sporting^ divmg,
flitting from stone to stone, and
performing the most amusing
evolutions.

Magpies form their nests an
the upper branches of trees, con-

structing them of twigs, 12,

12

412.

which form a rude kind of treliice-

work above the nest around
three-fourths of the circle, the

other part being finished off

smoothly, and answering for an

entrance. The inside is lined

with soft roots, and other sub-

stances. It lays from three to

six eggs, pale green, freckled

with umber brown and light-

purplish grey, but varying m
their tints.

The nest of the long-tailed tit-

mouse, 13, is woven among the

branches of an evergreen, ap-

pearing rather large externally,

13

H 413.

but is beautifully patched over
with mosses and lichens. It is

lined with abundance of feathers

and down ; the form is oval, ap-

pearing to be suspended. The
eggs

s
from six to ten, are reddish-

white, irregularly spotted with
light red.

The long-tailed tit-mouse seems the most rest-
ess of creatures, and is all day long in a state
of progression from tree to tree, from hedge to
hedge, jerking through the air with its long
tail, like a hall of feathers, or threading the
branches of a tree, several following each other
in a little stream ; the leading hird uttering a
shrill cry of twit, twit, twit, and away they all

scuttle to he first, stop for a second, and then
are away again, observing the same order and
precipitation the whole day long. The space
travelled by these diminutive creatures in the
course of their .progress, from the first morn
till the evening roost, must he considerable

;

yet, by their constant alacrity and animation,
1
they appear fully equal to their daily task. We

!
have no bird more remarkable for its family

' associations than this parus. It is never seen
alone, the young ones continuing to accompany

I

each other from the period of their hatching
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until their pairing in spring. Its food is en-
tirely insects, which it seeks among mosses and
lichens, the very smallest being captured by the
diminutive bill of this creature. Its nest is as
singular in construction as the bird itself. Even
in years long passed away, when, a nesting
boy, I strung my plunder on the benty grass,
it was my admiration ; and I never see it now
without secretly lauding the industry of these
tiny architects. It is shaped like a bag, and
externally fabricated of moss and different
herbaceous lichens, collected chiefly from the
sloe and the maple ; but the inside contains
such a profusion of feathers, that it seems
rather filled than lined with them—a perfect
feather bed! I remember finding fourteen or
sixteen pea-like eggs within this tiny covert,
and many more were reported to have been
found. The excessive labour of the parent
bird in the construction and collection of this
mass of materials is exceeded by none ; and the
exertions of two little creatures in providing
for and feeding, with all the incumbrances of
feathers and tails, fourteen young ones, in such
a situation, surpass in diligence and ingenuity
the efforts of any other birds, persevering as
they are, that I am acquainted with.* "

The redbreast is a very early-

builder, and usually selects for

its nest, 14, a shallow cavity

14
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among grass, or moss, in a bank,
or at the root of a tree, some-
times in the hole of a tree in a

wood or secluded lane, far dis-

tant from its winter haunts about
the cottage door, or the farm
yard. The nest is formed of
various materials, carefully lined

with hnir and wool. The eggs

* Journal of a Naturalist.

are five to six, reddish-white,

faintly freckled with light pur-

plish red.

The butcher-bird, so called

from its habit of sticking insects

on the point of a thorn, to attract

!5
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small birds within its reach, for

the purpose of preying upon
them, builds its nest, 15, of grass-

stalks, roots, and moss, generally

placing them upon the branches
of trees. The eggs, from four

to six, are of a greyish-white,

spotted on the larger end with
light brown and ash.

A gentleman, who was fond of reading works
on natural history, but who seldom looked into

the great book of nature itself, expressed to us
his doubts of the account originally given by
Heckwelder, of the butcher-bird sticking in-

sects on the point of a thorn as a bait, to allure

small birds within its reach. He never thought,
however, of disproving or ascertaining the cir-

cumstances, and was surprised beyond measure
to be informed that at least one species of the
butcher-bird (lanius collurio) was as common
in his immediate neighbourhood as the song-
thrush, and therefore opportunities of observing
its manners could not be wanting. To satisfy

ourselves, as well as to settle the doubts of our
friend, we undertook to watfc'h the proceedings
of the species just named, as also of the greater

butcher-bird (lanius excubitor), both of which
are so common, that we found half-a-dozen of

the nests of each within five miles of Lee, in

Kent. We discovered that near those nesta

large insects, such as humble-bees, and also

that the unfledged nestlings of small birds, werg
stuck upon the thorns.*

* Architecture of Birds.
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The wren is one of a class of

birds called dome-builders from

the shape of its nest, 16, which is

usually built of green moss. In-

stead of gathering the material

bit by bit,

as is com-
monly the

case, the

wren picks

up large

tufts, and
brings a

heap of

moss toge-

ther, be-

build. Thefore she
416.

begins to

eggs are sometimes as many as

eighteen, white with spots.

When the wren attaches its nest to the bare
clay, under an overhanging piece of turf, as

well as when it selects the moss-grown trunk
of a tree, it first sketches an oval outline of the
structure, hy glueing with saliva hits of moss all

round, so as to be narrower at top than at

bottom. Sometimes, instead of attaching the
bads: of the nest to the clay, it fixes only the
arch of the top to that support, the under part
of the nest being built downwards, and sus-
pended therefrom. This foundation of moss is

increased by inserting fresh pieces, apparently
glued with saliva, as the foundation is glued to

the clay, till a larger hemisphere is constructed,
about twenty times the bulk of the little archi-

tect, with a small oval hole in the side for an
entrance. Sometimes, moss is almost the only
material used in the whole structure, a smooth
bed of the finer sort being employed for a lining,

licit most commonly there are a few straws,
sticks, or dead leaves on the outside, by way of
binding to the moss, while the interior is lined

with hair, wool, shavings of wood, cotton,
worsted, feathers, down, and similar materials,
according as they can be had, or rather accord-
ing to the experience of the birds and their
diiferent notions of comiort, for we have found
the nests thus varying even in the same
locality.*

The nest of the tailor-bird, an
inhabitant of India, is a remark-
able curiosity. To protect its

young from tree-makes, which
are numerous there, it forms a

nest in the leaves of trees, 17, by
stitching them together. If one

* Architecture of Birds.

leaf be large enough, the bird

draws its edges to- H
gether, and unites

them, so as to form a

cup-like cavity ;

sometimes it joins two
leaves, growing toge-

ther, or picks up a

dead one, and unites

it to the growing

leaf. It forms a

thread of vegetable

fibres, and lines the

nest with down and

fine feathers.

Reserving for a future page the description

of other curious nests, we will now devote

attention to birds themselves.

The white-headed sea eagle, 2,

is a beautiful and powerful bird,

about the size of the golden eagle,

which it resembles. It preys

chiefly on fish, which it seizes by

darting down upon them while

swimming near the surface •: it

also preys on birds and other

animals. But it frequently, in-

stead of capturing fish for itself,

watches the movements of the

fish hawlc, 3, and robs that bird

of it* !>rey :

—
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Elevated upon a high, dead limb of some
gigantic tree, that commands a wide view of the
neighbouring shore and ocean, he seems calmly
to contemplate the motions of the various fea-

thered tribes that pursue their busy avocations

below—the snow-white gulls slowly winnowing
the air ; the busy tringce, coursing along the
sands ; trains cf ducks, streaming over the sur-

face ; silent and watchful cranes, intent and
wading; clamorous crows, and ail the winged
multitudes that subsist by the bounty of this

vast liquid magazine of nature. High over aJl

these hovers one, whose action instantly arrests

all the eagle's attention. He knows him to be
the fish- hawk, settling over some devoted victim
of the deep. His eye kindles at the sight

;
and,

balancing himself with half-opened wings on
the branch, he watches the result. Down,
rapid as an arrow from heaven, descends the
distant object of his attention, the roar of its

wings reaching the ear as it disappears in the
deep, making the foam surge around. At this_

moment the eager looks of the eagle are all ar-
dour, and, levelling his neck for flight, he sees

the fish-hawk once more emerging, struggling
with his prey, and mounting in the air with
screams of exultation. These are a signal for

our hero, who, launching into the air, instantly

gives chase ; soon gains on the fish-hawk; each
exerts his utmost to mount above the other,

displaying in the rencontre the most elegant and
sublime aerial volutions. The unencumbered
eagle rapidly advances, and is just on the point
of reaching his opponent, when, with a sudden
scream, probably of despair and honest execra-
tion, the latter drops his fish, 4 ; the eagle,

poising himself for a moment, as if to take
more certain aim, descends like a whirlwind,
snatches it in his grasp ere it reaches the water,
and bears his ill-gotten booty away to the
woods.*

The condor, 5, is a remarkable

member of the vulture family,

5

419.

diurnal birds of prey, which have

been designated the " winged
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scavengers of the land," because
they devour dead bodies, which
they fly long distances in search

of. But the condor does not ex-

clusively feed upon putrefying or

dead flesh ; he attacks and de-

stroys deer, vicugnas, and other

quadrupeds of moderate size ;

and, when pinched by hunger, a

pair of these birds will attack a

bullock, and by repeated wounds
with their beaks and claws, ha-

rass him until, from fatigue, he
thrusts out his tongue, which
they immediately seize and de-

stroy
;
they also pluck out his

eyes, and follow the poor beast

until he falls down, and becomes
their prey.

Upon a chain of mountains, whose summits,
lifted far above the highest clouds, are robed in

snows coeval with creation, we find a race of

birds, whose magnitude and might, compared

-

with others of the feathered kind, is in some-
thing like the proportion of their huge domi-
ciles to earth's ordinary elevations. Above all

animal life, and at the extreme limit of even
Alpine vegetation, these birds prefer to dwell,
inhaling an air too highly rarified to be endured,
unless by creatures expressly adapted thereto.
From such immense elevations they soar, still

more sublimely, upwards into the dark blue
heavens, until their great bulk diminishes to a
scarcely perceptible speck, or is lost to the
aching sight of the observer. In these pure
fields of ether, unvisited even by the thunder-
cloud—regions which may be regarded as his

own exclusive domain—the condor delights to

sail, and with piercing glance surveys the sur-
face of the earth, towards which he never
stoops his wing, unless at the call of hunger.*

The condor makes no nest, but
lays two large white eggs on the

bare rock. The young birds for

many months are covered only

with a fine thick down, and, un-

able to fly, are attended by the

parent bird a whole year.

At mature age the prevailing colour of the

male is glossy black, with a tinge of grey. The
greater wing-coverts, except at the base and
tips, and the secondary quill-feathers, are white,

and a white ruff of downy feathers encircles

the base of the neck ; the crest or comb, which
is fleshy, or rather cartilaginous, occupies th#

* Popular Encvclopfc no.
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top of the head, and about the fourth part of

the beak, and is entirely wanting in the female

;

the skin of the neck is dilated tinder the throat

into a kind of wattle, and along the sides of the

neck runs a wrinkled skinny stripe or band, the

processes of which are moveable at will. The
tail is broad, and somewhat wedge-shaped.
Length about four feet ; expanse of wing about
nine feet ; tarsi powerful.*

The dodo, 6, is a bird of a

very different nature, looking,

from its heavy form and sluggish

manner, more like a feathered

6

420.

reptile than a member of the
active winged tribes. It is a

native of 'the Mauritius, but is a

rare species. Its mandibles are
large and crooked, head large,

and neck thick and long. It may
be said to occupy the same posi-

tion among birds that the sloth

does among quadrupeds.

.
The darter, or snake-bird, 7,

is remarkable for its enormous
length of neck. It is an aquatic
bird, and swims with its body
under the water, while its neck
twists about above the surface in

a very peculiar manner. When
in large numbers, the necks of
these birds look exactly like

snakes rising out of the water,
and for such they have been mis-

* Knight's Pictorial Museun..

taken by travellers. They are

numerous in America, and also

in Africa.

7

421.

They delight to sit in little peaceful commu-
nities, on the dry limbs of trees, hanging over
the still waters, with their wings and tails ex-
panded, to cool and air themselves, and to
behold their images in the watery mirror be-
neath. At such times, when approached, they
drop off the limbs into the water, as if dead,
and for a minute or two are not to be seen

;

when, on a sudden, at a great distance, their

long necks appear like snakes rising erect out
of the water. In the heat of the day they are
seen in great numbers sailing very high in the
air over lakes and rivers.*

The umbrella-bird, 8, a rare

and beautiful creature, is distin-

guished by a crest of full out-

spreading plumes, which tower
above its head and fall over the

beak, reminding us of the crest

of a Grecian helmet. From the

upper part of the chest depends
a sort of apron of feathers, 9 ; the

tail is graduated ; the bill is

* Baptram.
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strong and robust ; the whole of

the plumage is jet black, with
rich violet reflections, especially

on the crest and chest plumes.

The umbrella-bird equals a jay

8

422.

in size ; but of its manners and
habits nothing is known. It is a

native of Brazil and the borders
of the Amazon, and its tributary

rivers.*

The crossbill, 10, is an ex-

10

423.

ample of an apparent malforma-
tion (Tor such it was once consi-

* Kuight's Pictorial Museum.
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dered to be), being an adaptation

to the wants of the creature.

The tongue of the crossbill is

plain, equal, and whole, but the

mandibles, II, instead of lying in

a straight direction, cross each

other, like the blades of a pair

of scissors.

They live mostly on the seeds of the cones of

the fir, in procuring which they exhibit won-
derful instinct, as they fix themselves across the
cone, then bring the points of their beak imme-
diately over each other, and insinuate them be-
tween the scales, when, forcing them laterally,

the scales open ; and then again bringing the
points in contact, they pick out the seed with
the utmost ease.

In North America and Green-
land the crossbill is said to build

its nest in the highest parts of

fir-trees, making use of the

resinous matter which exudes
from the trees to fix the nest to

the branches. It never breeds

in this country, but sometimes
visits it in large numbers, fre-

quenting places where firs grow,
and doing damage in orchards by
picking apples to pieces to obtain

the seeds.

Birds paradise, 178, have
been aptly designated " the chil-

dren of the sun." Their plumage
is so flocculent and downy, that

they are incapable of flying other-

wise than against the wind ; for

were they to fly with the wind,

their plumage would become so

disordered, that they would be

unable to control their move-
ments. When we look on their

beautiful plumage, we are capti-

vated by its . richness, but sel-

dom think that those fairy-like

feathers are instrumental in di-

recting the, birds to where their

food may be found. New Guinea
and the adjacent islands form the

habitations of these birds, and
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most magnificent plumage. The
habits of these beautiful creatures

are very little known. They
14

they migrate from the larger

island to the smaller ones. These
islands are subject to alternations

of rain and drought, though not

so violent, nor of such long con-

tinuance, as in the tropical re-

gions. When one island in which
they have made their haunts

becomes parched, and food and
drink fails them, they rise upon
the wing to seek another

:

On which side soever there happens to he a
place more humid and more abounding in those
creatures on which they feed, and on this ac-

count is better suited to them for the time,

there is a wind which blows from that side

toward the island which is parched and heated ;

and as the action of that wind upon their flo<s

culent feathers turns them round on their centre
of gravity like weathercocks, their heads are, as

they fly, turned to the wind, and their progress
is, of course, against its current. Their fea-

thers thus assist the birds in finding out the di-

rection of those places where they can feed
;

and though this is more remarkable in case of

Birds of Paradise than any other species, it is

probable that man)' of the softer-feathered

bird3 are also assisted in their tropical migra-
tions by the direction of the wind.*

The golden bird ofparadise, 12,

is remarkable for having long

slender feathers, 13, ending in a

425.

live in troops in the vast forests

of the islands they inhabit. Their

colours are much more brilliant

when living than when dead ;

therefore, from the skins and
feathers sent to this country only

an imperfect idea of their magni-
icence can be formed. M. Lenon,

small ova) vane, on either side of iavinS visi>? New Guinea, and

the head 5een one them upon the wing,

The' incomparable, 14, is dis-
tlius describes his emotions :—

tincmUhprl hv « tail fhrpp tirnpc; Scarcely had I walked some hundred paces intmguibnea Dy a xau xnree ximes ,

thoge ancient forestg} the daughters of time>

longer than the body, and by the
|
whose sombre depth was perhaps the most

i magnificent and stately sight I had fver seerx,

* Paitinjcton's British Cyclopaedia. when a Bird of Paradise struck wov view. It
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flew gracefully and in undulations ; the feathers

of its sides formed an elegant and aerial plume,
which, without exaggeration, oore no little re-

semblance to a brilliant meteor. Surprised, as-

tounded, enjoying an inexpressible gratification,

I devoured this splendid bird with my eyes

;

but my emotion was so great, that I forgot to
shoot at it, and did not recollect that I had a
gun in my hand till it was far away.*

j(- Humming birds are the smallest

of the feathered tribes, some
being not much more than half

an inch in length. They are the

most active bf all known birds,

19

426.

exceeding in this respect even
the swifts. They are still more
powerfully winged, in proportion

to their size, than those are ; and
there are no birds which have
the sternum, and the bones which
give firmness to the shoulder,

more finely developed. In fact,

the whole of their energy is

concentrated upon this part of

their organization, and their dif-

ferent styles of flight are equally

vigorous.

Suspended in the air, and hovering over a
flower, their wings move with so much rapidity
that they are not seen, except as gleams of
light of different colours, but all radiant, as the
beams of the sun take them at those angles at
which they give out their different lustres ; and
while the rapid motion of the wings thus ren-
ders them invisible, except as gleams of light
playing around the little body of the bird, they
make a souifc. similar to jhat of the humming
produced by*the wings of bees and other m-

• Koignt's Museum of Animate! Nature.

sects ; and it is on account of this that they get
their English name of humming-birds. They
can hover about in this way for a considerable
time ; and this rapid motion of the wings, when
hovering, appears to give them an impetus for

flight, in like manner as a similar though slower
motion gives an impetus to eagles and other
birds of prey, which stoop with great rapidity
through the air. In consequence of the im-
petus thus given, the hummivg-birds can in an
instant dart from one place to another, up-
wards, downwards, or laterally, without any
apparent eifort. When they take longer flights,

they do not fly on a level with steady wing, but
describe a series of flat arches, each arch ap-
pearing as if it were a separate leap in the air.*

Pigeons are pronounced by na-

turalists to constitute one of the

most numerous, the most widely

distributed, and in some respects

the most interesting families of

the feathered creation. With
the exception of the Polar zones,

they are found not only on every

broad land, in all torrid and tem-

perate latitudes, but in the re-

motest islands. A great interest

attaches to these birds from the

fact that one of the species has

16

427.

been rendered eminently useful

to man. Before the days when
electric telegraphy outrivalled the

speed of the bird, the carrier

pigeon, 16^ was of considerable

importance for the speedy trans-

mission of messages.

* Partington's British Cyclopaedia
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The carrier pigfgon has been known and cele-

brated from the most remote antiquity, and its

use as a messenger is repeatedly celebrated by
the poets of Arabia, Greece, and Rome. Nor is

it confined to them, for the historians make
frequent allusions to it as in some instances car-

rying intelligence with wonderful rapidity, and
in others in performing the same office where
hostile armies, or other impediments, prevented
communication along the ground. ^Elian men-
tions that, when Taurosthenes was victor at the
Olympic games, a carrier pigeon bore the tidings

to his father with wonderful celerity. As a
contrast to this use of the carrier among the
ancient Greeks, it may be mentioned that, at no
very remote period, carrier pigeons were em-
ployed in England to convey intelligence of the
result of games of a very different kind. In
the times alluded to, Tyburn was the place of

execution for the British metropolis ; and, in

consequence of the wretched state of the police

in town, and the total absence of anything like

police in the country, Tyburn was kept pretty
constantly at work. It not unfrequently hap-
pened, too, that, though the punishment of

death was awarded, it was not really intended
to inflict more than the disgrace of being drawn
on the hurdle from Newgate to Tyburn, or, per-
haps, in addition to this, a longer or shorter
imprisonment. Hence, pardons and respites

were very frequently given at the foot of the
gibbet ; and the relations of the criminals, who,
in the days of daring highwaymen, were often

persons in comparatively elevated positions,

naturally felt great anxiety for the fate of the
condemned. Hence they used to have some
one there with a carrier pigeon, and the instant
the result was known, that pigeon was let off,

and winged its way at the rate of twenty or
thirty miles an hour.
But these extraordinary birds have been used

for the purposes of commerce as well as for

those of war
;
and, when the Turkey Company

of England was flourishing, and a number of
English merchants were resident at Aleppo, the
grand emporium of the trade, carrier pigeons
were employed to bring intelligence from the
port to the city. Scanderoon, the port of*

Aleppo, is distant about eighty miles as the
pigeon flies. The pigeon could bring intelli-

gence over this distance in not much more than
three hours, while it could not come by any
other channel in much less than the same
number of days. Thus, those merchants who
employed pigeons could, upon the arrival of ships,
obtain information which they had abundant
time to turn to advantage. One case is men-
tioned, upon authority, where a merchant
killed one of these pigeons by accident, and
learned from the billet which it bore that there
was a great scarcity of galls in England. Taking
advantage of this, and buying up nearly the
whole quantity in the market, he at once
cleared a sum which, in those days, was consi-
dered an ample fortune.*

of their bodies, is greater than
that required by any other birds.

For the most part they feed upon
small animals, birds, and insects,

w*hich they generally catch upon
the ground, or in bushes ; but

• 17 .'.
»
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some of the larger owls attack

grouse and birds of considerable

size, pursuing them on the wing
during the day. Owls breed in

fissures of rocks, in old buildings,

or in holes of trees, the female

laying from two to six eggs ; and
they are found in every part of

the globe.

If this useful bird caught its food by day,
instead of by night, mankind would be able to
witness its utility in thinning the country of

mice ; and it would be protected and encouraged
everywhere. When it has young, it will bring
a mouse to the nest every ten or twelve minutes.
Near the habitation of an owl there were found
more than a bushel of skeletons of mice, which
had been collected in a little more than a year.
When farmers complain that the barn owl de-
stroys the eggs of pigeons, they impute blame
wrongfully. They ought to charge it to the rat.

Formerly I could get very few young pigeons
till rats were excluded effectually from the dove-
cot. Since that took place, it has produced a
great abundance every year, though the barn
owl frequents it, and is encouraged all round
it. The barn owl merely resorts to it for repose
and concealment. If it were really an enemy
to the dove-cot, we should seethe pigeons in
commotion as soon as it begins its evening
flight ; but they heed it not ; whereas, if the

-
\

Owls, 1 7, are nocturnal (nightly)
birds of prey ; and it js said that

the quantity of fooS they con-

sume, in proportion to the weight

* Partington's British Cyclopaedia.
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sparrow hawk or hobby should make its appear-
ance, the whole community will he up at once :

a proof that the ham owl is not looked upon as

a had, or even a suspicious, character by the
inhabitants of the dove-cot.*

Owls utter a very peculiar a#d
melancholy note, particularly the

tawny owl, which gives the tre-

mulous too-wlio, by which super-

stitious people become alarmed :

The very name of the owl is a name of lamen-
tation, expressive of the sound of its note, which
is one of the most melancholy love songs in the
whole chorus of nature. Superstition has accor-
dingly laid hold of the birdas one of the instru-

ments by means of which to bind the ignorant
in the fetters of fear ; and the circumstances
attendant upon the owl, although they admit of

being turned to better and even delightful pur-
poses, have certainly an aptitude to be so per-
verted.

Deep shady groves, hollow trees, crumbling
ruins clad with ivy, steeples and churches, with
their associations of graves and ghosts—all that

seem dim to human reason, all that stand monu-
mental of the works of nature, or of man and
his works, is linked to the owl by the closest

and most general associations. The owls in

such places are often heard but seldom seen ;

when heard, heard in the gloom and stillness o£

night, and when seen, appearing with some-
thing of judge-like solemnity, made them very
readily convertible into a sort of doom-birds.
The time of their appearance gave further

colour to the superstition. Gloomy days, when
the congregated clouds hung low in the sky,

but kept up by the strong resistance of the
warm earth and the breezeless stillness of the
summer air

;
murky days, when the sun " was

sick to doomsday with eclipse
;

" all occasions

when the heavens looked black upon the earth,

but produced stillness rather than storm, bor-
rowed the attributes of twilight, and so brought
out the owl—brought it out by perfectly natural,

and, according to the laws of its being, neces-
sary causes, but causes which were not under-
stood ; and the event being striking and mys-
terious, was remembered— all concomitant mis-
hap was remembered along with it ; so that
the owl, which came out simply to see if there
was a " mouse stirring," got the blame of the
whole,f •

Ostriches, 18, were regarded by
the ancients as partly bird, and
partly quadruped. The large

thighs, divested of feathers, are

more like those of a quadruped
than of a bird ; added to which,
the foot bears a strong resem-
blance to that of the camel : hence
it was once called the camel bird.

* Mr. Waterton.
f Feathered Tribes of the British Islands.
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Like the camel, this bird inhabits

the sandy desert, beneath the
burning sun. It is found in the
sandy plains of Arabia, and of
Africa, from the north to the
south. Ostrich hens lay all their

eggs together in one nest, which
is formed by merely scraping up
the sand, to form a circular hol-

low, about the size which one
bird can cover. The hens re-

18

/

429.

lieve each other in the duty of

sitting during the day ; and the

male takes his turn at night,

when his greater strength is. re-

quired to protect the eggs, or the

young, from the attacks of jack-

als, tiger-cats, and other enemies.

These animals are not unfre-

quently found lying dead near
the nest, killed by a blow from
the foot of this powerful bird.

As many as sixty eggs are some-
times found in and near an
ostrich's nest ; but a smaller

number is more common. Each
female lays from twelve to six-

teen eggs. They continue to lay

during;- incubation, and even after

the young birds are hatched ; the

eggs thus laid are not placed in

the nest, but around it, and are

said to be designed to feed the
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young birds until they are old

enough to digest the hard and

acrid food on which the old birds

subsist. The food of the ostrich

consists of the tops of shrubby
plants, seeds, and grain ; strange

to say. however, it will swallow
with indiscriminating voracity

stones, sticks, pieces of metal,

cord, leather, and other sub-

stances, which often occasion its

destruction. The period of in-

cubation (hatching) is from thirty-

six to forty days. In the middle

of the day the nest is often left

by all the birds, the heat of the

sun being then sufficient to keep
the eggs at the proper tempera-

ture.

The flesh of the ostrich, when young, is very
palatable, and the eggs are excellent. If, how-
ever, the bird perceives that the latter hare
been disturbed by the hand, or that the nest
has been visited, she breaks them all and aban-
dons the spot ; hence the natives abstract these

delicacies by means of a long stick, with the
utmost caution, and endeavour to prevent the
prints of their footsteps from being visible ; if

this be well managed, the hen will continue to

lay for some time. The voice of the ostrich is,

under ordinary circumstances, a hoarse sono-
rous sort of chuckle ; but it is said to utter,

especially at night, a roaring so like that of the
lion, as to deceive the Hottentots. The young
ostrich is covered with coarse mottled and
striped plumage of a blackish brown and yel-

lowish white, the feathers of the back having
the shafts dilated into a thin horny stripe.

The height of the adult male is from seven to

eight feet or more, standing upright. The
beautiful plumes which are so valued in com-
merce are procured from the wings and tail.

Great as in modern days the slaughter of

ostriches, in the time of the Roman emperors
it must have been far more considerable. We
read of the brains of six hundred having been
served up in a single dish ; and Vopiscus is said
to have devoured an entire ostrich (a chicken,
doubtless), at one sitting. By the Mosaic law
the ostrich was forbidden as food, and the Arabs
still regard it as unclean.*

The whip-poor-vrill, 19, is an
American species of goat-sucker.

The sight of these birds appears

deficient during the day, as, like

owls, they seem to want the

* Knight's Pictorial Museum of Animated Nature.

vivacity for which they are dis-

tinguished in the morning and
evening twilight. The female

resorts to an unfrequented part

of* a wood, often where some
brush, old logs, heaps of leaves,

&c, have accumulated. She be-

gins to lay about the second week
19

in May ; the eggs are deposited

on the ground, or on the leaves,

not the slightest appearance of a

nest being visible. The eggs are

usually two in number, of a dark
colour, marbled with olive.

The notes of these birds seem pretty plainly

to articulate the words which have been gene-
rally applied to them, whip-poor-will, the first

and last syllables being uttered with great em-
phasis, and the whole in about a second to each
repetition ; but when two or more males meet,
their whip-poor-will altercations become much
more rapid and incessant, as if each were strain-

ing to overpower or silence the other. They
fly low, not more than a few feet from the sur-
face, skimming about. Towards midnight they
generally become silent, unless in clear moon-
light, when they are heard with little intermis-
sion till morning.

The parrot tribe are an ex-

ceedingly numerous and highly

interesting family. They are

chiefly tropical birds, almost ex-
clusively vegetable feeders ; the

kernels of fruits, and the buds
and flowers of trees, being the

chief sources upon which they

depend for nourishment.
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Though very many of them
fife noisy birds, and they are

exceedingly numerous, there is

less known of parrots in a state

of nature, than of almost any
other family of birds. The cha-

racter of the tropical forests

causes this, from the difficulty

with which masses of tall and
thickly matted vegetation can be

entered. In their natural state,

many of them are social birds,

often congregating upon the

trees in large flocks ; and they

nestle in the holes of trees.

The facility with which par-

rots can be made to speak, sing,

or whistle, renders them very
amusing. Hence, they are fa-

vourites in all countries.

The upper mandible of the

parrot tribe is moveable. This
remarkable exception to a very

general rule, requires an expla-

nation ; and it is to be found in

this—that as parrots, in accord-

ance with their habits
5
so constant-

ly bite and gnaw wood and other

hard substances, the moveability

of both mandibles prevents the

concussion caused thereby from
being transmitted to the -brain.

Thus we find that every pro-

vision in nature is designed for

some wise purpose.

Macaws, parakeets, love-birds,

cockatoos, aratoos, lorys, lorikeets,

&c, are included in the parrot

tribes. These are not so capable

of talking as the true parrots.

Cockatoos, 20, are very handsome
birds ; elegant in the form of

their bodies, and with beautiful

crests, which they can erect or

depress at pleasure. They are

not, however, able to articulate
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words very perfectly ; though
they pronounce very, distinctly

20

the word " cock-a-too," from
which peculiarity they take their

name.
The parrots, properly so called,

are the most interesting of the

family ; less attractive in plum-
age, but more apt in pronoun-
cing words.

In the Gentleman's Magazine
for October, 1802, appeared the

following notice of a celebrated

parrot :

—

Saturday, October 9.—Died, at the house of

Colonel O'Kelly, in Half-moon Street, Piccadilly,

his wonderful parrot, who had bc**i in his

family thirty years, having been pu> chased at

Bristol out of a West India ship. It sang, with
the greatest clearness and precision, the 104th
Psalm, " The Banks of the Dee," " God save the
King !

" and other favourite songs ;
and, if it

blundered in any one, instantly began again, till

it had the tune complete. One hundred guineas
had been refused for it in London. After its

death the stomach was opened, from an appre-
hension that something had stuck in it, but no
obstruction was discovered, and probably it died

the natural death of old age. Mr. Jesse, in his

Gleanings'- of Natural History mentions a parrot

which belonged to a resident at Hampton Court,

of which a lady furnished him with the follow-

ing account :—" As you wished me to write

down whatever I could collect about my sister's

wonderful parrot, I proceed to do so, only pre-

mising that I will tell you nothing but what I

can vouch for having heard myself. Her laugh
is quite extraordinary, and it is impossible not to

help joining in it oneself, more especially when,
in the midst of it, she cries out, " Don't make
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me laugh so, I shall die ! I shall die !

" and then
continues laughing more violently than before.

Her crying and sobbing are curious ; and if you
say, " Poor Poll, what is the matter ? " she says,
" So bad ! so bad ! got such a cold !

" and after

crying for some time will gradually cease, and,
making a noise like drawing a long breath, say,
" Better now," and begin to laugh. It is singular

to remark that when, to try her, I have said,

"Buy a broom," she would reply, "Buy a brush;"
and then laugh as a child might do when mis-
chievous. She often performs a kind of exercise,

which I do not know how to describe, except by
saying that it is like the lance exercise. She
puts her claw behind her,~first on one side and
then on the other, then in front, and round over
her head ; and whilst doing so, keeps saying,
" Come on ! come on !

" and when finished says,

"Bravo! beautiful!" and draws herself up.
Before I was so well acquainted with her as 1

am now, she would stare in my face for some
time, and then say, " How d'ye do, ma'am ?

'

;

this she invariably does to strangers. One
day I went into the room where she was, and
said, to try her, " Poll, where is Pa)rne gone ?

"

and to my astonishment and almost dismay, she
said, "Down stairs." When she is affronted in

any way, she begins to cry ; and when pleased,

to laugh. If any one happens to cough or

sneeze, she says, " What a bad cold
!

" One day
when the children were playing with her, the
maid came into the room, and on their repeating
to her several things which the parrot had said,

Poll looked up and said quite plainly, " No I

didn't !
" Sometimes when she is inclined to be

mischievous, the maid threatens to beat her, and
she often says, " No you won't !

"

She sings j ust like a child : and it is most ridi-

culous to hear her make what one would call a
false note, and then say, "Oh, la!" and burst
out laughing at herself, beginning again in quite
another key. She is fond of singing, "Buy a
Broom," which she says quite plainly. If we
say, with a view to make her repeat it, " Buy
a Broom," she obstinately exclaims, " Buy a
Brush."
The author of " That's It" having occasion,

while on a visit to Boston to go into a hairdres-
ser's shop, was greeted by a fine grey parrot,
which said, in a deep tone of voice, " Good morn-
ing sir. Fine morning ! Yes, sir, very fine sir."

During his stay, the parrot continued to utter
numerous sentences, with great distinctness,

laughing heartily at those that were jocular, but
looking remarkably grave when he said any-
thing of serious meaning. Upon leaving, and
paying for the hairdresser's services, the parrot
exclaimed, " Good day, sir. You're a perfect
gentleman I

"

The long-legged 'plover 1, and
other stilt, walkers, present a re-

markable contrast with swimmers

and clivers. The long legs of

the waders, as they are called,

elevate their bodies above the

vegetation of the marshes in

which they seek their food.

Hence, they are able to stand

upon a point of elevation, and
look down among the rushes for

their food in places where they

could not possibly swim, and

1
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where they could find no resting-

place, were they not provided

with natural stilts.

The white spoonbill, 2, is very

generally distributed over the

eastern continent, though not in

2

433.

large numbers in any one place.

The total length of the full-



OR, PLAIN

grown bird is about two feet and
a half, and the length of the bill

is between eight and nine inches ;

the plumage is white, with the

exception of a large collar of

reddish yellow, which extends

downwards in front, and forms a

breast-plate. The female is con-

siderably smaller than the male.

They are shy birds, and live in

company in wild wooded marshes,

about the borders of lakes and
rivers, but seldom visit the sea.

Their food consists of fishes,

molluscs, small reptiles, the

larvae of aquatic insects, &c.

They sometimes make their nests

in trees, but generally in bushes,

or amongst the luxuriant vege-

tation of the swamp. The use
of their broad mandibles is to

scoop up the mud, in which they

find aquatic worms and the spawn
of fishes, &c.

The petrel, 3, is an ocean bird.

The stormy petrel, so well known
and universally dreaded by sailors

434.

as the harbingers of a storm, are

the least of all the web-footed

birds, being only about six inches

in length. The bill is half an

I inch long, hooked at the top

;

the nostrils are tubular. The
upper parts of the plumage are

black, sleek, and glossed with

bluish reflections ; thj3 brow,

6*
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cheeks, and under parts are sooty

brown : the legs are slender,

black, and scarcely an inch and
three quarters in length, from the

knee joint to the extremities of

the toes. In the length of its

wings and swiftness of flight it

resembles the chimney swallow.

It is met with on every part of

the ocean, diving or swimming
over the heavy rolling waves of

the most tempestuous sea, quite

at ease, and in security ; and yet

it seems to foresee and fear the

coming storm before the seaman
can discover any appearance of

its approach ;
flocking together,

and making a clamorous piercing

cry, as if to warn the mariner of

his danger. They feed on small

marine animals, and seeds of sea-

weeds, and appear very fond of

fat and grease, to obtain which
they will follow in the wake of

ships for great distances. They
breed in the fissures of rocks,

and the female lays two eggs.

They fly rapidly, and generally

close to the water ; and when in

pursuit of food, they suspend

themselves by extending their

wings and appear to run on the

surface of the water.

There are thirty-one species of

the pelican, 4, scattered over the

globe ; three or four of them
common to our own country.

The white pelican is by far the

largest bird of this genus ; but

notwithstanding its size, it sup-

ports itself easily upon the air,

and darts with great rapidity

upon its prey ;
being furnished

with such enormous wings, that

when they are extended the

breadth of the bird is from ten to
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twelve feet. In some places,

especially the lakes of Judea and

4
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Egypt, pelicans are so numerous
that the surface of the water,

when viewed from the mountains,
appears one mass of white, owing
to vast flocks of them.
They are seen issuing forth to the tracts

where fishes abound, every morning, when they
continue rising up into the air, and diving into
the water by turns, till they have filled the large
pouch situated under their chin. After they
have thus collected a sufficient store of provi-
sions, they retire to a neighbouring cliff, till

digestion is accomplished. There they remain,
slumbering in a profound apathy, till, aroused in
the evening by the calls of their voracious appe-
tite, they again resume their labours.
The beak of the pelican forms the most con-

spicuous part in its structure; it is about
eighteen inches in length, thick at the base, but
tapering off towards the point, where it termi-
nates in a hook. The under part of the beak
consists of two flexible branches, to each ofwhich
are attached the sides of a large bag, which ex-
tends from the point of the bill to the throat.
This bag, when empty, the bird has the power
of contracting into a small size, under the lower
chap ; when extended, however, it is capable of
containing about ten quarts of water, and will
admit a man's leg. This extraordinary pouch
consists of a skin, covered with a short down,
Rmooth and soft, like silk. The bag of the peli-
can may be considered as its crop, for it serves

all the purposes of that intestine in other birds

;

in this case, however, it is placed at the top
instead of at the bottom of the gullet, and having
less warmth to aid digestion, the food is carried

to the young in a fresher and sounder state.

In disgorging the food for her family, the
mother presses the bottom of the sack upon her
breast, and thus discharges its contents. The
torpid and indolent habits of these birds are
exceeded by their gluttony ; for it is only the
powerful stimulation of hunger which will in-

duce them to change their situation, or ascend
into the air. They must, however, fly or starve

;

and when once they stir abroad, they will each
devour, at a single meal, as many fishes as would
satisfy six men. They commit great devasta-
tion, both upon the. fresh water and the sea;
and will swallow a fish weighing eight pounds.
The indolent habits of the- pelican characterize
every part of its economy. When its evening
labours are at an end, it retires to a tree near the
shore, on which it perches all night, and often a
great part of the following day, in dismal solem-
nity, and apparently half asleep . The invincible

laziness of the female allows her to make no pre-
paration foje incubation, or for the protection of
her young, when they emerge into life. She
drops her eggs upon the bare ground, to the
number of five or six, without seeming to have
any regard for the place where they are laid.

Her attachment to localities and affection for

her young, inspire her with no courage in de-
fending her offspring; she tamely sits and
suffers her eggs to be taken from under her ;

and now and then only ventures to peck, or
cry out, when a person offers to beat her away.
The young, when excluded from the shell, are
fed with the fishes which have been for some
time macerated in the parent's bag. They are
easily tamed ; and whatever food is given them
they always first commit to the bag, and after-

wards swallow at their leisure. Great numbers
of pelicans are killed by the natives of America
for the sake of their bags, which are converted
into purses and tobacco pouches. When care-
fully prepared, this membrane becomes as soft

as silk, and is sometimes embroidered by the
Spanish ladies for work-bags. In Egypt the
sailors use it, while still attached to the two
under chaps, for holding water, or baling their

boats.

The abou-hannes, orFather John,

5, is a bird which is supposed

to be identical with the sacred

Ibis of the ancients. It was re-

garded by the Egyptians with

great veneration, and was em-
balmed by them after death.

Their mummies are found in

great numbers in the catacombs

of ancient Memphis. These
birds are closely allied to the

storks. They frequent the bor-

ders of rivers and lakes, feeding

on insects, worms, moths, &c,
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and occasionally on vegetable mat-
ter. They perform powerful and

436.

elevated flights, extending their

neck and legs, and uttering a

coarse croak.

The agami, or golden-breasted

trumpeter, 6, is an interesting

bird. It has been classed by
some-naturalists among the cranes,

and by others among pheasants.

It is about the size of the latter,

but standing high on its legs,

and having a long neck, it looks

considerably bigger. Like the

pheasant, its plumage is of a

glossy irridescent green on the

breast, has a naked space round

the eyes, but a very short tail

consisting of twelve black fea-

thers, over which the long silky

scapulary plumes hang in droop-

ing layers ; its legs are long and
green, but though .framed after

the aquatic birds in that respect,

does not frequent marsh or fenny

lands, \iving rather in upland

forests or on arid plains, but

never visiting the clearings or

approaching the habitations of

man. It is gregarious, and al-
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ways found in flocks, seldom flies,

but runs very swiftly. It is

easily tamed, and becomes as

domesticated as the dog, evincing
the liveliest affection and devoted-
ness to its benefactor, and loading
him with the most ardent and
unmistakable marks of affection.

It is, however, very prone to take
antipathies to persons whose
figure it dislikes, or who have
ill-treated it, pursuing them for

a great distance, biting their legs,

and by other demonstrations ex-
pressing its displeasure or aver-
sion. It comes when called, and
in every way answers the voice

of its master, or those who treat

it well, holding out its neck and
head for caresses, in the manra r

6
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of a petted dog. It is very cou-

rageous and determined, and, the

moment its master sits down to

dinner, drives out all the cats

and dogs, and takes undisputed
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possession of its owner's atten-

tion, whose whole regard it en-

deavours to monopolize by biting

the legs, and driving off any
servant who may approach him
too often or too familiarly. By
the position of the air-bags, the

agami is enabled to emit its pecu-
liar cry, which is somewhat long,

without opening the bill. Like
all the alecterides, this bird builds

no nest, but scratching a shallow
hole at the bottom of a tree,

there deposits its eggs, generally

from ten to sixteen in number,
and which are of a light green
colour.

The adjutant, 7, is a gigantic

description of stork, found in the

7 warmer parts

of India, where
it fulfils the

duties of a sca-

venger, by re-

moving carrion

and noxious
animals, which
it devours with
great voracity.

Its ordinary

height, in the

erect attitude,

is five feet ; its

height from the tip of the bill to

the claws being seven and a half

feet, and the spread of its wings
being fourteen or fifteen feet.

The head and neck are nearly
bare, and from the under part of
the neck there hangs a large

pouch or skin, which is capable
of being inflated, and which gives

to the bird a very strange appear-
ance. The beak is of enormous
size and strength ; and well it

may be, for with it the adjutant

438.

has to seize the most slippery

prey. It swallows snakes, lizards,

and frogs, as well as all kinds of

offal. In the craw of one of

these gigantic storks has been

found a land tortoise ten inches

long, as well as the entire body
of a large black cat. " In its

wild state," says Dr. Carpenter,
" it usually lives in companies,

and chiefly frequents the mouths
of rivers. It may be readily

domesticated, but is very apt to

display its voracity by purloining

articles of food, and makes no
difficulty in swallowing a leg of

mutton, a fowl, or a hare, at one

mouthful. From this bird, and
from an allied species, in Senegal,

the beautiful marabou feathers

are obtained."

The albatross, 8, is one of a

genus of web-footed birds, com-
prising three species. The genus

439.

is distinguished by a very strong,

hard, long beak, which is straight

to near its extremity, when it

suddenly curves downwards. The
upper mandible appears composed
of many articulated pieces, fur-



OR, PLAIN

rowed on the sides, and crooked

at the point ; the lower mandible,

smooth and cut short : the nos-

trils, lateral and placed like small

rolls in the furrow of the man-
dible. The feet are short, with
three of the toes long and com-
pletely webbed, and the wings
long and very narrow. The
common species is most frequently

met with in the seas of Southern
Africa, though as often and plen-

tifully found in the northern as

in the southern latitudes. It is

the largest sea-bird known, and,

on account of its size and colour,

is often called the sheep of the

Cape.

The top of the head is ruddy gray, the rest of
the plumage white, with the exception of several
transverse black bands on the back, and a few
of the wing feathers ; the feet and web are of a
deep flesh colour ; the bill a pale yellow. The
poAver, size, and endurance of this bird may be
judged from the fact that it weighs from
eighteen to twenty-eight pounds, that the ex-
panse of wing when both fans are extended
reaches from twelve to fourteen feet, and that
the bird will follow, or hang over a ship for

days, without pause or rest, through the stormy
solitudes of the south cape, and lowest latitudes.

These birds are found in immense flocks about
Behring's Straits, and Kamtschatka, about the
end of June, and are attracted there by the
shoals of migratory fish, whose movements the
albatross follows with unshaken persistency.
Their voracity is so great, that they will often

seize and attempt to gorge a salmon of four or
five pounds weight, which being unable en-
tirely to swallow, the pressure of the fish in its

throat produces a kind of stupor, which pre-
vents the bird's flight, when the natives easily

knock them down with a stick. Though so

large, the albatross is an extremely cowardly
bird, and never attacks another ; indeed, it is

often beaten and insulted by the little gull, from
whose assaults on his belly he escapes by im-
mersing his body in the water. The flesh is

tough and dry, and seldom eaten ; the Kamt-
schadales make floats for their nets of the
inflated intestines, and tobacco-pipes of their

wing bones, which being hollow, and as long
almost as the bird's body, make a good substi-

tute for the more fragile clay and expensive
wood, both of which are beyond their reach.

The black-cocky 9, is one of the

grouse family, so well known to

sportsmen. The male bird is

about two feet in length, and the
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expansion of his wings two feet

nine inches. The prevailing co-

lour of the plumage is black,

richly glossed with blue on the

neck and back, the rest of the

body being dull black. The bill

is dark ; the eyes deep blue ;

below each eye is a spot of dull

9
'
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white, and eyebrows formed of a
naked space of bright scarlet.

The lesser wing-coverts are dusky
brown; the greater, white, which
extends to the ridge of the wing,

forming a spot of that colour on

the shoulder when the wing is

closed; the quills are brown, the

lower parts and tips of the se-

condaries white, forming a bar of

white across the wing ; the tail is

black, changing to deep violet,

and, when spread out, the fea-

thers form a curve on each side;

the under tail-coverts are pure

white, 383 ; the legs and thighs

dark brown, mottled with white

the feet brown. These birds are

common in Russia, Siberia, arid
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other northern countries, chiefly

in wooded and mountainous situa-

tions ; and in the northern parts

of our own island on uncultivated

moors. The female is about one-

third less than the male ; her tail

is much less forked, and she

differs from him considerably in

colour ; the head, neck, and
breast being striped transversely

with red and black ; the back,

wing-coverts, and rump deep red,

varied with black lines ; and the

tail feathers black, with oblique

zigzag red stripes, and tipped

with white. The hen makes an
artless nest on the heathy ground,

and usually lays from six to ten

eggs, of a dirty white colour,

blotched with spots of rusty

brown. The young follow the

hen for some time, but quit her

it the commencement of the

winter, and keep together in

docks of seven or eight till the

spring. Their food consists prin-

cipally of fruits and berries, and
in winter, of the tops of the

heath and birch ; but, though
they are particularly fond of wild

and mountainous places, in sum-
mer they frequently come down
from their lofty situations for the

sake of feeding on corn.

The last example which we
shall at present give, is one with
which we are most familiarly ac-

quainted, belonging to the species

of domestic fowls, of which they

are the largest variety.

Cochin China fowls, 10, derive

their name from Cochin China,

whence they were originally im-

ported into England. They have
lately become a favourite stock

with poultry keepers, on account

of the frequency and regularity

of their laying, and from the fact

10
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that they produce eggs in those

seasons when other fowls do not.

The uses of birds to man are of great import-
ance and variety. Were it not for them, the
depredations of insects would be so great that
vegetation could not proceed; and as certain
species of birds derive their chief subsistence
from insects, their destruction to within certain
limits is secured . Another class of birds destroy
vermin, which are equally prejudicial to vege-
tation ; and a third class, by feeding on corrupt
flesh and other refuse, prevent the atmosphere
from being poisoned with noxious effluvia, which
would be prejudicial to health and life.

Birds also supply to mankind an important
article of food ; some varieties are esteemed
delicacies, and find their way to the tables of

the wealthy only, but others, especially at cer-
tain seasons, are available to the humbler classes.

The delicacy and tenderness of their flesh not
only affords an agreeable change from other
animal food, but renders them peculiarly adapted
to the feeble digestive powers of delicate persons.
An important and universal article of food is

also furnished by birds in the shape of eggs,
which, from the lowness of the price, and the
nutritive qualities which they possess, form a
cheap and excellent food for all classes of

society.

In addition to the immense supplies derived
from home produce, the importation of eggs
from foreign countries forms an important item
of commerce. In 1852, 109,000,000 of eggs were
imported, producing a revenue of £40,000.
France supplies at an average some 80,000,000
of this immense importation, the rest being
principally brought from Belgium.

Feathers make a considerable article of com-
merce, particularly those of the ostrich, hercn.,
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swan, eider-duck, peacock, goose, common do-
mestic fowl, &c, which are used for plumes
and ornaments, beds, pillows, pens, &c. The
feathers of the ostrich are much prized as orna-
mental articles of attire ; and the capture of

these birds, for the sake of their plumes, affords

employment to many of the inhabitants of the
desert. Feathers are also occasionally applied

to a variety of other ornamental purposes, such
a3 pictures, ornaments, hangings, &c.

Lastly, birds by their song animate the

beautiful scenes of nature, and gladden and
enliven the heart of man by the cheerfulness
and melody of their notes. Nor is this faculty

of song without its uses ; by it, man is reminded
of various changes of times and seasons. The
peculiar note of the cuckoo tells of the approach
of spring ; the twittering of the swallow more
certainly confirms the advent of the glad season
of nature ; and the poet speaks of the " cock's
shrill clarion " awaking the hardy sons of toil

from their lowly beds.

THE NIGHTINGALE.

Blessed be the nightingale

Who singeth in the vale,

Or in the woods alone

;

He is a subtle power ; a winged and wandering ton6.

Whose sweet outpourings fall

Sweet in the ears of all,

Making men ponder whence
Cometh that wondrous voice, that speaketh joy intense.

Whose clear and fluted note

On the still air doth float

;

Or waxeth deep and strong,

As if a thousand voices mingled into one.

Oh ! charming melody

!

What can compare with thee,

Whom for one month we hear,

Then miss, in the still woods, until another year.

Most wonderful art thou

;

Much do I marvel how
Thy little throat should fill

The evening, far and wide, with such a rapturous thrill.
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THE STEAM LOCOMOTIVE.

442.

A, the steam receiver; B, handles for turning steam off or on; above and behind wh'ch is a steam gauge
r
to

indicate the pmssur** of steam in t>e receiver; C, a safety valve, closed by a spiral spring, wh'ch yields under

excessive pressure; D, the boiler, to which there is a circular mooeable top, which is taken off when the boiler

requires cleaning; E, opening of the furnace; F, thefire-box ; G, the driving wheel, the axle of which is con-

nected by cranks with the piston rods of two cylinders that lie horizontally between the front wheels; H t
the

fender which throws obstacles off the rails I, the buffers, which modify concussion.

The locomotive is the result of

the application of the steam-en-

gine to produce progressive motion,

instead of simply exerting station-

ary force from a given position.

The piston rod, or rods, which in

the stationary engine are fixed to

a beam, imparting thereto an up-

ward and a downward movement,
are, in the locomotive, attached

either to cranks (bends, or turns)

iu the axle, or to pivots upon the

spokes of the wheels, so that as

the pistons work, they communi-
cate a rotary motion to the wheels,

and the body resting upon the

wheels, or attached to them, is

impelled in the direction of the

rotation.

The explanation of the struc-

ture of the first steam locomotive

will greatly simplify the descrip-

tion of the more perfect engines

now in use, since the principle of

their construction is the same.

The fire-box, 1, imparts heat to

the boiler, 2 ; the steam fromwhich
enters the cylinder, 5 ; the motion
of the pistons being communicated
to the driving wheels, 9, by con-

necting rods, attached to pivots

placed upon the spokes.
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The name of one of the earliest steam loco-

motives was the Rocket, constructed by Messrs.
Booth & Stephenson. Its boiler was three feet

four inches in diameter, and six feet long' ; and
it exposed a heating surface of 1 17 square feet.

There were two cylinders, placed in a, diagonal
position, 5, with a stroke of 1G| inches, and
each worked a wheel, 9, 4 feet 8| inches dia-
meter, the connecting-rod being attached ex-
ternally to the spokes of the driving wheels.
The Rocket weighed 4| tons ; the tender, with
water and coke, 3 tons 4 cwt. ; and two loaded
carriages attached, 9£ tons ; so that the engine
and train together weighed about nineteen tons.

The boiler evaporated 1 14 gallons of water in

the hour, and consumed, in the same time, 217
pounds of coke. The average velocity of the
train was 14| miles an hour.

The boiler of a locomotive con-

sists of a metallic cylinder, having

two flat ends, the cylinder being

commonjjy about six feet in length.

The wider half of this cylinder,

10, is occupied by
about eighty or a

hundred copper

tubes, traversing

the whole length,

and each of about

1£ inches in diame-

ter. These tubes

are so many flues,

opening at both

ends, the one end communicating

with the fire-box, or furnace, and

the other opening into the chim-

ney, thus affording a passage for

smoke and hot air. These pipes

being thus heated, they impart a

high degree of heat to the water

which surrounds them, the boiler

being filled with water to such

a height as to cover the tubes.

The boiler, D, lies lengthwise

in the carriage, 442-3. The fire-

box, or furnace, f , is a square

box formed of two casings, the

one confained within the other.

The space within these two

casings is filled with water, and

forms part of the boiler. The
door, e, by which the fire is

supplied with coke, is made of

two iron plates, with a space of a

few inches between them. Thus

the fire is everywhere surrounded

either by water or confined air,

which prevents a great loss of

heat, in the rapid movement of
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the locomotive through the at-

mosphere.

The tubes, 10
?

which pass

through the boiler, tend greatly

to security from bursting, be-

cause, as they are much weaker
than the external case of the

boiler, they are almost certain to

give way first, and the bursdug
of one or two tubes is rarely

productive of more serious

consequence than extinguishing

the fire.

The steam chamber, a, is neces-

sary, because, owing to the limited

size of the boiler, and its motion,

the steam in the boiler is mixed
with spray from the water. A
chamber is therefore added, which
serves as a reservoir for the pure
steam, from which the cylinders

are supplied.

A blast pipe passes from the

cylinders into the chimney for

the exit of waste steam, or steam
that has been used. The puffing

noise of the engine is caused by
the entry of steam into this pipe,

and its escape therefrom.

Formerly, hot ashes were
thrown out from the chimney,
with every escape of smoke and
steam, causing injury to passen-
gers, and frequent fires along the

sides of the rail. To prevent
this, a wire net was placed across

the top of the chimney, which
reduced the evil, but did not re-

medy it. The wire grating is

now placed at the bottom of the
chimney, instead of the top ; and
as this catches the ashes before

they mingle with the escaping
steam, which enters the chimney
higher up, the inconvenience and
danger are overcome.

As the piston rods are attached directly to

cranks on the axle, each piston makes a double
stroke for every revolution of the driving wheels

;

consequently, when the engine is running at
great speed, the movement of the piston is so

rapid that there is neither time for the free

emission of the waste steam, nor the full action

of the high pressure steam admitted. There is,

therefore, a great waste of power, occasioned by
the admitted steam having to act against that
which is escaping. With a driving wheel six

feet in diameter, a locomotive engine will be
propelled eighteen feet by each double stroke of

the piston, if there be no shifting on the rails ;

consequently, in the space of a mile the piston

must make 300 double strokes per minute.

The speed attained by railway

travelling is at present so great,

that a perfect system of signalling

is essential to safety. The sig-

nals used are of great variety,

and various lines have codes

peculiar to themselves. The fol-

lowing signals^ taken from those

used on several lines, may be
referred to as an example of
others, though they may not
be identical. They consist of
police signals, signals shown at

intermediate stations, and long*

tunnels, and the engine signals.

When the line is clear, a po-
liceman^tands passively with the

flags in his hand, 11 ; if it be

445. 446.

desired that the engine should
slacken speed, and proceed with
caution, from another engine
having recently passed, or from
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any other cause, a green flag is

held up, 12. If it be desired

that the engine should slacken

speed, and proceed with caution

from any defect, or from a curve

in the rails, the green flag is

lowered, 13. But if it be desired

that the engine should stop, a

13 14
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red flag is shown. Another sig-

nal, meaning " all right," con-
sists of holding the right arm
in a horizontal position, pointing
across the line, 14. The caution
signal to slacken speed, consists

of the policeman facing the ap-
proaching train, one arm being
held upright to its full extent, 15,

15 16

The danger signal, " stop " is

shown by the policeman facing

the approaching train, and hold

ing both arms up, 16.

Signal posts are erected on the

up and down lines, at interme-

diate stations ; red boards and
green boards are used as day
signals, and red and green lights

are employed, instead of the

boards, by night. On a train or

engine passing an intermediate

station, the green signal is ex-

hibited for ten minutes, to denote

that a train has passed within

that period. On a train stopping

at a station, the red signal is

shown for five minutes after its

departure.

Engine signals consist of white

and coloured boards by day, and
white and coloured lights by
night, placed before and behind

the train, to denote its character,

n Tall posts,
with moveable
boards affixed

to them, 17,

are employed
at those points

where it is

necessary to

observe the
signals at long

distances. A
board being
depressed
means caution ;

being up,
means all clear.

If the board

points across

451. the up line, it

refers to that line, or the contrary.

Boards of various shapes and

colours are employed, 18, 19.

They are painted of different

colours on the opposite sides, and

indicate danger or safety accord-

ing to the colour presented tu
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the approaching train, and the
direction in which they point.

sacra

lilliii^

452. 453.

Boards perforated with holes,

20, are sometimes employed, the

holes being designed to make
the signal more clearly distin-

guishable at a distance. Beneath
the round board
is placed a cross

board at right

angles. When
the disc of the

round board is

seen, only the

edge of the cross

board is pre-

sented to the
train ; and the

round or the

cross board may
mean either danger, caution, or
all right, according to the code
adopted by the particular Com-
pany, in which the engine drivers
and the signal men are made
perfect before they undertake
their duties.

There are various other signals
used by night and in fogs, such
as a steady white light means

safety ; a steady green light means
caution ; a green light waved
about means great caution ; a red
light held steadily means danger

\

or stop ; a red light moved about

means great danger, or stop im-

mediately.

The engine-driver has nothing to do with the
direction of the engine : he only regulates its

speed, and controls the steam ; the stoker attends
to the fire. In order to direct engines, switches
are employed, hy which the trains are conveyed
from one set of rails to another. These switches
are under the care of points-men, with whom
great responsibility lies. They have to attend
to the points upon the passing of trains, to give
them safe conduct on to their proper rails.

For the purpose of transferring engines and
carriages from one line of rails to another, other-
wise than by the means of points, turn- tables

are employed. These are laid in the ground
level with the railway, and are made to revolve,
so that the engine or carriage, when placed
thereon, can be turned as required.

The first railroad constructed in the United
States was at Quincy, Mass., connecting the

granite quarries with tide water. It was /
about three miles in length. The Baltimore
and Ohio was the first passenger railroad.

It was opened in 1830, a distance of 15 miles,

with horsa-power. Next in order of time
came the Mohawk and Hudson, from Albany
to Schenectady, 16 miles, opened for travel

also with horse power, in the summer of

1831 ; the first locomotive used in this coun-
try was on that road, in 1831. Locomotives
were in operation in South Carolina, and upon
the Ohio and Baltimore road in 1832. There
are in the United States 174 railroads, of which
22 are in progress of construction ; 58 only
pay dividends from 2 to 7$ per cent, per an-
num. The longest road is the New York Cen-
tral, 557 miles ; total cost and equipment,
$32,000,000, and last dividend 8 per cent.

The shortest is the Erie and Northeast, 20
miles ; cost $750,000, and dividend 10 per
cent. The system of railways in the United
States, embracing about 23,242 miles, cost

about $ 5,700 per mile
; that of Great Britain

,

embracing 3,334 miles, cost $194,135 per
mile. The whole railway debt of this country
is $134,286,000 ; that of Great Britain is $639^-

996,000.
Th j majority of the locomotives employed

upon the Canadian railroads have been made
in the United States, and exported into that
province under an ad valorem duty of V2\
per cent.

Express trains in England run at the rate
of 60 miles per hour, and many of the heavy
freight trains carrying coal on the great North
ern Railway run at the rate of 40 milea pel

hour—a higher speed than that of our ex
press trains.
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GEOGRAPHY.—Part II.

We terminated our last geo-

graphical lesson (p. 67) at the

Sandwich Islands. We will now
proceed thence, through the

South Pacific Ocean, round Cape
Horn ; that is, avoiding the nar-

row and dangerous Straits of
Magal men, 274, we will make
our way round the Cape which
lies at the extremity of the

South American Continent, 225.

But first, let us reflect upon
the vastness of the great sea

li
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through which, in imagination,

we are about to pass, and con-

sider the difficulties which at-

tended navigation before the dis-

covery of that invaluable guide

to the pilot, the mariner's compass,

which came into use in the early

part of the fifteenth century.

Prior to that, the north star

was the pilot's chief guide ; and

when that was obscured it was
difficult, on the wide expanse of

ocean, to know the direction of

h, ship's course. Consequently,

navigators steered their vessels

along the coasts, where they

were in danger of hidden rocks,

impeded by strong currents
;

and liable to frequent disasters,

through being cast upon the

shore by stormy winds.

When vessels were driven out

of sight of land, or ventured far

from the coast, it was the practice

to throw up land birds, 11, and
to watch the course they took.

Their keener sight, or natural

instinct, enabled them to find the

shore, and mariners, following

in the direction of their flight,

found the land also. Telescopes

were not then invented ; and as

the form of the world, and ex-

tent of its seas, were unknown,
to be removed from the sight of

land was a cause of terror to the

stoutest hearts.

12

456.

Besides, the ships, 12, were

cumbrous and unmanageable.
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They generally had but one mast,

on the top of which was a round
gallery, where a man stood on
the "look out." At the stern

they carried a light; and their

rigging consisted only of a few
ropes, and one large sail.

On doubling Cape Horn, we
enter the South Atlantic Ocean,

and steering in a north-easterly

direction, we reach the shores of

Africa, 226, that wonderful divi-

vision of the world, which for

five hundred years, at least, has
been the object of constant dis-

covery, and yet remains unex-
plored in many of its parts. On
the southern extremity af Africa
lies tha Cape of Good Hope, an

13

457.

extensive territory, colonized by
the British. The original inha-

bitants of southern Africa con-

S IT;

sist of two distinct races of

negroes—the Hottentots and the

Kaffirs—and these are subdivided

into ten or twelve different tribes.

The Kaffirs are a tall and well

formed people, having regular

features, and well developed fore-

heads ; with skins varying from
black to copper colour, and
crisped woolly hair, like that of

the negro, only growing in small

detached tufts. With these peo-

ple and the European settlers

many terrible conflicts have taken

place. The clothing of the Kaffirs

consists of skins, or blankets.

They wear armlets and necklaces

made of animals' teeth or beads.

They are also fond of wearing
brass rings on their arms. Their
war dress, 13, is more elaborate,

consisting of kilts of skins, and
head-dresses of feathers of various

kinds. Their weapons are a kind
of spear, in other cases a club ;

they carry shields made of hides.

They have lately acquired fire-

arms, and use them with con-

siderable skill.

In their savage state, the Kafirs have little

sense of religion. They believe in a Being who
made the world ; but that now, if not extinct,
he takes no heed of its government. They con-
ceive that the spirits of their forefathers exer-
cise an influence over them, and they have a
strong belief in witchcraft. The witch-doctor,
who professes to discover wizards and witches,
plays a prominent part in their social and poli-
tical system. He is the ready instrument of
oppression in the hands of the chief, who, when-
ever he dislikes or fears any of his subjects, or
covets their property, employs the " doctor " to
accuse them of witchcraft, for which they are
killed, and their cattle is seized by the chief.
They practise circumcision, eschew pork as food,
and have other customs similar to those of the
Jews, from whom, some have supposed, they
were borrowed ; but similarity of climate, and
other external circumstances, will produce
similar habits in men. The Kafirs also abstain
from eating fish, fowls, or eggs. They cultivate
Indian corn, pumpkins, and a kind of millet.
They chit fly live upon these articles and milk,
eating little meat except in war time, when they
freely kill their cattle. Their language is sin-
gularly soft and harmonious.
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The Hottentots, 14, are of a

yellowish colour, with high cheek
bones, wide apart ; lower portion

of the face narrow ; nose flat and

14
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broad ; eyes small, and distant

from each other ; hair in tufts.

They are a mild and inoffensive

race ; but have yet made little

progress towards civilization.

Those in the immediate vicinity

of the Cape, have become subject

to European influence : but the

tribes in the interior still retain

their primitive habits : they mi-
grate from place to place, leading

an indolent and wandering life,

living in dirty krals, or huts, 1,

composed of mats, stretched over

a frame of sticks ; they have
warrior leaders or chiefs, 2, the

women carry their babies on
their backs, 3, and the aged, 4,

remain at home to watch the

krals, while the younger ones go
forth to hunt.

The huts of the Hottentots are built exactly
alike ; and we may readily give credit to tra-
v illers when they tell us that they are done in a
style of architecture which does not a little con-
tribute to keep envy from insinuating itself
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under then* roofs. Some ol these huts are
circular, and others of an oolong shape, re-

sembling a round bee-hive or vault ; the ground

-

15
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plot being from eighteen to twenty-four feet in
diameter. The highest are so low, that it is

scarce ever possible for a middle-sized mar to

stand upright even in the centre of the arch.
" But neither the lowness thereof, nor that
of the door, which is but just three feet

high, can, perhaps, be considered as any in-

convenience to an Hottentot, who finds no
difficulty in stooping and crawling upon aLl

fours, and is at any time more inclined to lie

down than to stand." The fire-place is in the
middle of each hut, by which means the walls
are not so much exposed to danger from fire.

From this situation of the fire-place also the
Hottentots derive this additional advantage,
that they can all sit or lie in a circle round it,

enjoying equally the warmth of the fire. The
door, low as it is, alone lets in daylight, or lets

out the smoke : and so much are these people
accustomed to live in such smoky mansions, that
their eyes are never affected by it in the least,

nor even by the mephitic vapour of the fuel,

which to Europeans would be certain death.

There is a tribe of Hottentots

named Bosjesmen or Bushmen, 5,

who dwell in the woody and
mountainous parts, forming the

northern boundary of the Cape
colony. They are savage in the

extreme, and perhaps beyond
any other race in existence, de-

formed and miserable, destitute

of any knowledge of cultivation,

and, occupying the most dreary

and barren tracts, they find the

utmost difficulty in obtaining a

scanty supply of food. Wild
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animals pursued across rugged
rocks, roots dry from the earth,

and the larvae of ants and insects,

form their only regular resources.

They frequently set out upon
excursions for plunder, and carry

off cattle from the Store farms in

the plains below. They use

poisoned arrows, which they

shoot from bows about a yard

long and an inch thickness in the

middle ; the arrows are about a

foot and a half long, headed with

bone, and a triangular bit of

iron, having a piece of quill

bound on very strongly with

sinews, about an inch and a half

from the top, to prevent it from

easily being drawn out of the

flesh.

On the African coast, a curious

umbrella hat, 6, is worn by the

uatives ; it is made of rushes, is

exceedingly light, and imparts a

cooling shade from the rays of

the tropical sun.

Various war costumes are worn
by the different tribes. In the

accompanying war dress, 7, the

cap is made 7

of monkey
skins ; the

apron is of

long grass,

platted toge-

ther at one

end; the
shield is of

w i c k e r-

work ; from
the neck is

suspended
by four
strings a

knife or dag-

ger, in a red

leather case,

mounted in 462 -

rings of skin. The weapon is a

spear with a leaf-shaped blade ;

and by the side is worn a leather

pouch.

The regal costume of a queen, 8,

consists of a mantle of dark blue

colour, which is worn in graceful
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folds over the shoulders ; it is of

a material between silk and cot-

ton, and is richly ornamented.

The cap is of several gaudy
hues.

Central Africa is supposed to

be wholly inhabited by negro

races, 9 ; but very little is known
of this vast district. Few arts

9
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have been brought to perfection

by the negroes, because the divi-

sion of labour has been little

known among them. The same
individual spins, weaves, sews,

hunts, forms baskets, fishing

tackle, instruments of agricul-

ture ; makes soap, dyes cloth

with indigo, and makes canoes.

The knowledge of the negroes, with regard
to all speculative subjects, is extremely limited.

Their notions of geography and astronomy, like

those of other rude nations, are altogether
puerile. They regard the earth as a vast plain,

the boundaries of which are covered with clouds
and darkness. The sea is a great river of salt-

water, beyond which is the land of the white
people ; and at a still greater distance is the
land to which the slaves are carried, which is

inhabited by giants, who are cannibals. Eclipses
are ascribed to enchantment, or to»the interpo-
sition of a great cat, which puts its paw between
the moon and the earth. They divide the year
by moons, and calculate the years by the num-
ber of rainy seasons. They seem to believe in

oi.e God, who has power orer all things ; but
j

7

their religious opinions are extremely undefined,
so that it is in vain to expect to find among
them any system of belief that is either univer-
sally received or even consistently adhered toby
the same individuals. They in general seem to
think that the god of the blacks or negroes is

different from the god of the whites. When
they are pleased with their own condition and
their country, they represent the black deity as
a good being, and the white deity as a kind of

devil, who sends the white people to make slaves

of the negroes. But when they are in ill-

humour, they complain of their black deity as

mischievous and cruel ; while they say that the
white deity gives his people, the Europeans,
brandy and fine clothes, and other good things
that are denied to the negroes. Their nations
of a future are of the same fluctuating nature.
They have a confused idea that the existence of

the human mind does not terminate with this

life ; and they seem to venerate the spirits of

the dead, regarding them as protectors, and
placing victuals at the graves of their ancestors
upon stated occasions. In general, however,
they regard death with a great horror ; and in

Whidah it was a law that no person, on pain of

death, should mention it in presence of the king.

Some of them have a notion of a future state as

cc-nnected with rewards and punishments of

their conduct in this life. They imagine that
the deceased are conveyed to a mighty river hi

the interior regions of Africa, where God judges
of their past lives, and particularly of the regu-
larity with which they have celebrated the new
moons, which among the negroes are kept as

festivals; and of the fidelity with which they
have adhered to their oaths. If the judgment
is in their favour, they are gently wafted over
the great river to a happy country, resembling
in description the paradise of Mahomet, where
they enjoy plenty of all those things which they
were accustomed to value in this world ; but
if the judgment is unfavourable, they are
plunged in the river, and never heard of more.
They also believe, like the vulgar of most other
countries, that the ghosts of persons who have
been guilty of great and unexpiated crimes,
find no rest after death, but haunt and wander
about those places in which their crimes were
committed. The Asiatic doctrine of the trans-
migration of the souls of men after death into

the bodies of other animals, is also entertained

by some of them.

There are numerous European
settlements in Africa, among
which are the Cape of Good
Hope, Sierra Leone, Elmina,

Cape Coast Castle, Liberia, &c.

The city of Algiers is a sea-

port on the north-west of Africa.

The streets, 10, are mostly nar-

row, winding, and dirty, as is

the case in most of the Moorish

towns. The houses are annually

whitewashed ;
and, in conse-

quence of frequent earthquakes,
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they are seldom built of more
than one story above the base-

ment.
10
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Sir Grenville Temple says, " That Algiers is

daily assuming a more European aspect ; hats
are nearly as often seen as turbans, cigars have
replaced the long pipes, and the Moorish bazaars
give way to the glazed windows of French shops.
Upwards of fifty merchants have established
counting-houses ; and numerous mechanics and
tradesmen, including, of course, a full propor-
tion of tailors, modistes, and perruquiers, are
thickly scattered about. Eleven grand cafes,

with billiard tables ; nine grand hotels ; several
restaurateurs; 100 eating-houses; several lite-

rary cabinets ; a circus, cosmorama, &c., have
been established ; and omnibuses and cabriolets
fly through the town, and rim to and from the
suburbs."

The animals of Africa are ex-
ceedingly numerous and varied,

139. Elephants are plentiful,

and are hunted for their tusks, 11,

which are larger in the African
than in the Asiatic species. The
dealers also assert that the ivory

obtained from African elephants
is of better texture than that

from the Asiatic.

There are certain seasons of the year when
the elephants collect in large herds, and traverse
the country in quest of food or water ; and as
all that part of the country, to the north of the
Niger, is destitute of rivers, whenever the pools
in the woods are dried up, the elephants ap-
proach the banks of that river. Here they con-
tinue until the commencement of the rainy
season, in the months of June or July

; and,
during this time, they are much hunted by such
of the Bambarrans as have gunpowder to spare.
The elephant hunters seldom go out singly ; a
party of four or five join together, and, having
each famished himself with powder and ball,

iiid a quantity of corn rawl in a leather bag,

sufficient for five or six days* provision, tftey

enter the most unfrequented parts of the wood,
and examine, with great care, everything that
leads to the discovery of the elephants. In this

pursuit, notwithstanding the bulk of the animal,
very great nicety of observation is required.
The broken branches, the scattered dung of the
animal, and the marks of his feet are carefully

inspected ; and many of the hunters have, by
experience and observation, become so expert in

their search, that as soon as they observe the
footmarks of an elephant, they will tell almost
to a certainty at what time it passed, and at
what distance it will be found. When they
discover a herd of elephants, they follow them
at a distance until they perceive some one stray
from the rest, and come into such a situation as

to be fired at with advantage. The hunters
then approach with great caution, creeping
amongst the long grass until they have got near
enough to be sure of their aim. They then dis-

charge all their pieces at once, and throw them-
selves on their faces among the grass. The
wounded elephant immediately applies his trunk
to the different wounds; but being unable to

extract the ball, and seeing nobody near him, he
becomes quite furious, and runs about amongst
the bushes until, by fatigue and loss of blood, he
has exhausted himself, and affords the hunters
an opportunity of firing a second time at him,
by which he is generally brought to the ground.
The skin is now taken off, and extended with
pegs to dry ; and such parts of the flesh as are
most esteemed are cut up into thin slices, and

dried in the sun, to serve for provisions on some
future occasions. The teeth are struck out with
a light hatchet, which the hunters always carry
along with them, not only for that purpose, but
also to enable them to cut down such trees as
contain honey; for though they carry with
them only five or six days' provisions, they will

remain in the woods for months, if they are suc-
cessful, and support themselves upon the flesh
of such elephants as they kill, and also wild
honey.

Some of the more important
features of this interesting divi-

sion of ^the globe have been
already noticed in connection
with deserts, 132, karroos, 139,
&c.
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The island of Madagascar is

generally considered as pertain-

ing to Africa. It is a large

island lying in the Indian Ocean,

separated some 106 miles from
the nearest point of the African

coast. The interior of this island

has been little explored by Eu-
ropeans. There are only a few
formidable wild animals in the

island, which is remarkable for

producing valuable herds of

horned cattle of the hunched breeds,

12, like those of India. There
are, however, wild cattle in the
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forests which have no hunch,
and are said to resemble the

handsomest of our domestic
breeds.

The traveller's tree, 13 (urania

speciosa), is a native of this island,

where it grows in the greatest

perfection. There is a kind of

natural cistern at the base of the

leaves of this tree, in which
moisture accumulates. Travel-
lers on their journeys refresh

themselves with the cool liquid,

the base of a single leaf some-
times affording as much as a
quart of water. It may also

as appropriately be called the

468.

builder's tree, since its leaves

form the thatches of all the

houses on the eastern part of the

island ; the stems of its leaves

form the

partitions,

and often

the beams,

and the

hard out-

side bark

is used
for floor-

ing. When
green, the

leaves are _

also used ^2

as a wrap-
per for v~
packages,
and to keep out rain. It also in

various forms supplies table-

cloths, dishes, plates, spoons, and
drinking vessels. Such are the

manifold uses of this valuable

tree.

Quitting the shores of Africa,

proceeding across the equinoctial

line, 236, in a north-easterly

direction, we reach th3 central

of the three great peninsulas of

Southern Asia, Hindoostan, or

what is sometimes called Penin-

sular India. We are at once

reminded of the late terrible

revolt, and of the awful suffer-

ings incident thereto.

The principal vegetable pro-

ductions of Hindoostan are rice,

maize, wheat, barley, cotton, indigo,

sugar-cane, opium, tobacco, and
various rich spices and fruits.

The elephant, rhinoceros, tiger,

leopard, panther, hyaena, wild

boar, deer, jackal, orang outang,

and various other animals are
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natives of Hindoostan The rhi-

noceros Indicus inhabits the East

Indies, especially beyond the

Ganges. It is found in the

neighbourhood of rivers and

marshy places, where it fre-

quently combats with the herds of
elephants, 14, that there abound,

one rhinoceros being equal to

several elephants in battle.

469.

A rhinoceios, described by Dr. Parsons, came
to London in 1739 from Bengal. It is stated

that, though but two years old, the expenses of

his food and voyage amounted to near £1000
sterling. He had daily seven pounds of rice

j

mixed with three pounds of sugar ; this was
divided into three portions. Hay and green
herbs were also given to him, but he preferred

the latter. He drank largely of water, taking a
great quantity at a time ; was peaceable when
not hungry or provoked, and allowed himself to

be handled. When, however, he wanted to eat,

or was irritated by any person, he became un- ,

ruly, and in both cases he was only to be ap- '

peased by food. When he was enraged, he
sprang forward, reared himself up, and pushed
violently with his head against the walls. Dr.
Parsons observed these movements produced by
rage or impatience, especially in the morning
before his rice and sugar were brought to him.
The vivacity and promptitude of these actions
led the doctor to think that the animal was
altogether unconquerable, and that he could
easily overtake any man who should offend him.
Dr. Parsons also observed that this rhinoceros
hearkened with a sort of continual attention to
any noise ; so that even if he was drowsy, em-
ployed in eating, or in satisfying more urgent
wants, he started instantly and gave attention
till the noise had ceased. The Rhinoceros
Indicus, now in the Zoological Society's Garden
at the Regent's Park, has been observed to listen

with attention ; and when out, to be thrown
into great excitement by the noise of the roller

upon the contiguous gravel walk, charging down
towards it, and rearing himself up against the
rence with great violence.

From the great extent of Hin-

doostan there are marked differ-

ences in the climate and produc-

tions of its latitudes. Generally

speaking, it has three seasons : the

hot, wet, and cold. The first

commences about the middle of

March, and continues for three

months. The heat is, for the

most part, intense, and in some
places so excessive as to destroy

vegetation ; the thermometer
ranging, in the sun, from 100°

to 110°, and rising as high even
as 120° Fahr. The wet season

also occurs during the south-

west monsoon in most parts of

India, though, in the country
east of the Ghauts, the rains

occur when the wind blows from
the opposite quarter. The wet
season is ushered in with a

dreadful commotion of the ele-
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ments—lightning, thunder, and
tempest ; and the rain which it

brings, though falling for some
time at intervals only, gradually

becomes a continuous deluge.

These rains, however, though
excessive are highly beneficial

;

refreshing the earth, invigorating

vegetation, and cooling and puri-

fying the atmosphere.

By the rains, and the sudden
melting of hill snows, the country

is liable to inundations, which
sometimes overspread the country

for hundreds of miles. In some
of the wilder districts of Bengal,

when the inundations occur,

thousands of wild animals are

drowned, or perish from hunger
;

and birds, serpents, leopards, and
other animals seek to escape from
the floods by climbing into the

trees,' 15, where, unable to attack"

each other, they starve.
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In the British Indian settle-

ments there are many magnificent

cities, including Agra, Delhi,

Lucknow, Benhares, Hyderabad,
&c.

In the city of Agra, 16, there

is a splendid Mausoleum, built

by the Shah Noon Jehan, as

the sepulchre of his favourite

wife. This is one of the most

magnificent pieces of Asiatic

architecture, and costly elabora-

tion of detail to be found in India,

if indeed it is to be equalled in
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the world. This shrine is called

the "Taj Mahal," or crown of

edifices, a term it well deserves

from its singular perfection and

16
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beauty. The building itself is

composed entirely of white mar-
ble, and is raised on a splendid
terrace of white and yellow mar-
ble. It contains a central hall

with the 'tomb of the Begum and
the Shah Jehan himself, the hall

being surrounded by corridors
and smaller apartments. This
magnificent erection cost the
enormous sum of £750,000, and
is kept by our government in

excellent preservation and order,
as well as the beautiful garden of
trees and rare shrubs that en-
compass it, as in a sweet-scented
grove. The houses of the city
are* built of stone, and are very
lofty; but the streets are exces-
sively dirty and narrow. The
place contains several public
baths, caravansaries, and mosques

;

a British garrison, a military
station two miles from the town,
and an English and Oriental
college.

Afghanistan is the vast section
of north-western India that lies

between the parallels of 24° and
37° of north latitude, and ex-
tends east and west from 62° to

77° of eastern longitude ; com-
prehending in that immense area

the countries of Cabul, Cash-
mere, Herat, Beloochistan, and
Balkh, the once powerful king-

dom of Bactria; and includes a

mixed population, of Afghans,
Persians, and Indians, of more
than 14,000,000 souls. Afghani-
stan consists chiefly of an enor-

mous table-land, of great eleva-

tion, extending from the Korea
to the Black Sea; the country
Itself stretches from the Indus
in the east, to Persia on the west,

and from the mountains of Hin-
doo-coosh, or Hindoo-Koosh, on
the north, to the Indian Ocean on
the south." This vast tract is in-

tersected by several chains of
mountains, the principal of which
are the Himalaya in the south ;

the Hindoo-Koosh in the west,

the highest ridees of which are

472.

bare rocks, 17, without a blade
of grass or vestige of verdure,
and in many parts covered with
perpetual snow.
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The Afghans are divided into

many sects or tribes, such as the

Dooraunees, Eusfozyees, Ghiljies,

and Lahonees ; the latter tribe

supplying the mercantile and
commercial men of the country,

and the first, the clan that for

many generations has yielded the

sovereigns and rulers of the na-

tion. The climate of Afghani-
stan is very various; in one part

!it has the tropical heat of India,

tin another, the intense rigour of

the north pole, while in some of

•the valleys the climate is tempe-
rate and European. The ani-

mals are the same as those met
with in other parts of India,

though the lion, when found, is

18
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somewhat smaller, and the breed

of horses remarkably fine. The
•vegetation and trees are more of

an European than an Asiatic

character ; the apple, pear, plum,

and other varieties of home fruit,

growing wild in the valleys.

Travellers in India ride upon
camels, or elephants, 19. The
country, from its geographical

formation and vast extent, can

never be sufficiently intersected

by wheel carriage roads. The
great extent of the country

—

the abrupt transition from low

to high ground, and the destruc-

19
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tive effects of floods, will always
be prejudicial to the formation of

roads. Many districts of India

must, therefore, of necessity,

always remain what may be
called a "burden" country; and
as either for a load upon the

back, or a dead pull, an elephant

concentrates into one effort power
equal to that of a great number
of other animals, the elephant

must always be an animal of

great value in India. A story

told by Mr. Corse Scott, of a tra^.

veiling elephant, is well worthy
of repetition here:

—

" A male elephant, taken the year before, was
travelling in company with some other elephants
towards Chittagong, laden with a tent and some
baggage for our accommodation in the journey.
Having come upon a tiger's track, which ele-

phants discover readily by the smell, he took
fright, and ran off to the woods, in spite of the
efforts of the driver. On entering the wood, the
driver saved himself by springing from the
elephant and clinging to the branch of a tree
under which he was passing. When the ele-

phant got rid of his driver, he soon contrived to

shake off his load. As soon as he ran away, a
trained female was despatched after him, but
could not get up in time to prevent his escape

;

she, however, brought back his driver, and the

load he had thrown off, and we proceeded
without any hope of ever seeing him again.

Eighteen months after this, when a herd of

elephants had been taken, and had remained
several days in the inclosure, till they were
enticed into the outlet, then tied and let out in

the usual manner, one of the drivers, viewing a

male elephant very attentively, declared he
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resembled the one which had run away. This

excited the curiosity of every one to go and
look at him ; but when any person came near,

the animal struck at them with his trunk, and,

in every respect, appeared as wild and out-

rageous as any of the other elephants ; at length
an old hunter coming and examining him nar-
rowly, declared that he was the very elephant
that had made his escape about eighteen months

> before. Confident of this, he boldly rode up to

him on a tame elephant, and ordered him to lie

down, pulling him by the ear at the same time.

The animal seemed quite taken by surprise,

and instantly obeyed the word of command
with as much quickness as the ropes with whir/A

he was tied permitted, uttering, at the sanre

time, a peculiar shrill squeak through his trunk,
as he had been formerly known to do, by which
he was immediately recognised by every person
who had ever been acquainted with this pecu-
liarity. Thus we see that this elephant, for the
space of eight or ten days during which he was
in the inclosure, and even while he was tied

in the outlet, appeared equally wild and fierce

as the boldest elephant then taken, so that he
' was not even suspected of having been formerly
captured till h*1 was conducted from the outlet

;

the moment, however, he was addressed in a
commanding tone, the recollection of his former
obedience seemed to rush upon him at once, and
without any difficulty he permitted a driver to

be seated on his neck, who, in a few days, made
him as tractable as ever."

The Birman empire, 226, or

the kingdom of Ava, extends
over the westerly part of the

Indo-Chinese peninsula. Its ex-

tent, limits, and capabilities are

little known, the country never
having been fully explored by
Europeans. According to Dr.

Hamilton, " In fertility, beauty,

and grandeur of scenery, and in

the variety and value of its na-

tural productions, Birmah is

equalled by few countries on
the earth."

The Burmese are short, stout,

active, and well proportioned, of

dai'k brown colour, black, lank,

coarse, abundant hair, hardy,

docile, and industrious.

The principal part of the male
dress, 1, covers the loins, and
reaches half way down the leg.

It consists of a double piece of

silk, cotton, or a mixture, loosely

wrapped round the body. Over

this a &ock of white cotton cloth,

called an ingee. The women, 2,

3, weai also an ingee, somewhat
di&teut in form to that of the

mea. They wear long hair, but

no nead-dress. Females of the

20
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higher class generally wear jack-

ets with tight sleeves. When
they go abroad, a silk sash covers

the bosom, the ends being thrown
over the shoulders. They are

good mimics, and love theatrical

amusements, dancing, 4, athletic

4
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exercises, boxing, cock-fighting,

and games of chance. Their
houses, 4, are made of timber or

bamboo, with windows of matting.

Rice, eaten with curry, and
sauces of stewed melons, con-

stitutes their principal diet.
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The old geographers divided

Ihe country of the Tartars into

European, or Little Tartary, and

Asiatic, or Great Tartary; but

the distinction has gone out of

use, Little Tartary having been

annexed to Russia. Asiatic, or

G reat Tartary, 226, borders on
the Asiatic provinces of Russia,

on Persia, Thibet, and the Chinese
empire. The northern part con-

tains extensive steppes, 133, and
is partly occupied by wandering
tribes, which are governed by
separate princes, and differ in

5
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their character and manners. The
proper Tartars, or more properly

Tatars, 5, are in reality Turks,

the term Tartar applying gene-

rally to all the wandering tribes

of central Asia. Once they

were a terror to all surrounding

nations; but they are now for

the most part subdued, and sub-

servient to foreign governments.

The habits of the predatory Tartar tribes are
thus described :—These men do not seek after
glory

; they only desire booty, on which they
live. Their troops are never placed in regular
order

;
they fall suddenly on the enemy's camp,

and take everything they can find ; and at the
Srst sound of the drum, which the captain has
fixed to the bow of his saddle, they retire and
return a quarter of an hour afterwards to attack
some other place ; so that they are constantly
on the alert, by which means they confound
their enemies, and continually stop and molest
them. They are, in fighting, peculiar in this

7*
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respect, that they fight when Hying, and shoot
arrows from behind their heads, which are dis-

charged upon their enemies. They formerly
made frequent incursions into Poland, when the
Poles did not pay them the ten thousand coum-
qve.s, which are dresses made of sheepskins,
which they were obliged to furnish them with
every year. The Tartars, when making their
incursions, travel thirty or forty leagues in one
night, carrying with them a little sack filled

with ?*raw attached to the heads of their horses,

who do not stop that they may eat it, and a
piece of flesh which becomes baked under the
saddle • so that, their enemies unapprised of

their approach, they take all that they can find

in the country—men, women, and children,

whom they afterwards carry by the Black Sea,

to sell at Constantinople.

Circassia lies in the south-east

of Europe, the east portion of it

being claimed by Russia, but in

a great measure independent. It

occupies the whole of the north,

and a great part of the south

side of the mountain chain of

the Caucasus,* and is intersected

throughout by branches of that

mountainous range, consisting of

deep precipitous ravines, which
in general are only wide enough
to form the beds of foaming tor-

rents, but occasionally, after com-
mencing with narrow gorges,

6
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spread out into fertile valleys

It is generally admitted that the

Circassians, 6, exhibit man ifi

his finest physical form, and are

* See a ur^er m«t>
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the original stock from which
the races now dominant through-
out the civilized world were de-

rived. In consequence of this,

everything connected with them
—their shape and features, their

manners and institutions—is ex-
ceedingly interesting.

The soil of Circassia is very bad, and produces
little corn or pulse, and the fruits are almost
wild, without taste, and unwholesome, unless it

be their pines, which thrive well there, and
produce most excellent wine. The earth is so
moist in seed time, that when they sow their
wheat and barley, they never plough it, but
sprinkle it upon the earth ; for they say, that
should they plough it, the land would be so
soft, that all their corn would fail. They plough
their lands for their other corn, with plough-
shares of wood, which make as good furrows as
iron, becarse their land is so very soft and ten-
der. Their common grain is gomm, which is

as small as coriander seed, and resembles millet.

Of this they make a paste, which they use for

bread, and prefer it before wheat ; which is not
to be wondered at, for it is very acceptable to
the paiate, and conducive to health, being
cool and laxative. They have also great plenty
of millet, some rice, with wheat and barley, but
very scarce. The people of quality eat whcaten
bread as a rarity, but the meaner sort very
seldom or never taste of it.

The ordinary food of the country is beef and
pork, of which last they have great plenty, and
the best in the world. They have also goat's

flesh, but it is lean, and not well tasted. Their
wild fowl is very good, but scarce. Their
venison is the wild boar, hart, stag, fallow deer,

and hare, all which are excellent food. They
have partridges, pheasants and quails in abun-
dance, with some river fowl and wild pigeons,
which are good meat, and as big as a crammed
chicken. Their nobility spend their whole time
in the field, using lanner-hawks, gos-hawks,
hobbies and others, for their sports, to catch
water-fowl and pheasants; but their most de-
lightful pastime is the flight of the falcon at
the heron, which they catch only for the tuft
upon his crown, to put upon their bonnets ; for

they let him go again when they have cut it off,

that it may grow up anew.
Mount Caucasus produces a great number of

wild beasts, as tigers, leopards, lions, wolves,
and jackals, which last make great havoc among
their cattle and horses, and often disturb their
houses with their dreadful howlings. They have
large numbers of horses, and those very good
ones, which every man almost keeps in great
store, because their keeping stands them in
little or nothing, for they neither shoe them,
nor feed them with corn. They have no cities

nor towns, except two by the sea side ; but their
houses are so thick up and down the country,
that you can hardly travel a mile but you meet
with three or four. There are nine or ten
castles in the country, of which the chief is

called Ruis, and it is the court of the prince.
Their houses are all built with timber, which is

plentiful, and the poorer sort never raise above

one story, nor the rich above two. The lower
rooms are always furnished with beds and
couches to lie down on or sit upon, because of

the moisture of the earth, but are inconvenient,
because they have no windows or chimneys.
They have but one room for the whole family.

The men are well-shaped, and the women so
handsome, that they seem born for command-
ing love. They paint their eyebrows and faces,

and dress themselves with all the curiosity they
can, their habit being like the Persians, and
their head attire like the European women,
even to the curling of their hair. They are

witty and civil, but to balance that, haughty,
deceitful, cruel, and impudent. The men have
also as many mischievous qualities, and there is

no wickedness to which they are not addicted ;

but that which they most practise and delight

in is theft. This they make their enjoyment.
They justify it as lawful to have many wives,

because, they say, " They bring us many chil-

dren, which we can sell for ready money, or
^exchange for necessary conveniences ;" yet,

when they have not wherewithal to maintain
them, they hold it a piece of charity to murder
infants new-born, as also they do such as are

sick and past recovery; because they say,
" they free them from a deal of misery."

The south-western extremity

of Asia is called by the natives

Jeziret el 'Arab, that is, the Pen-
insula of the Arabs, or Arabia.

Peninsula Arabia is encompassed
on three sides by the sea, namely,

on the north-east by the Persian

Gulf; on the south-east by the

Indian Ocean ; and on the south-

west by the Bed Sea. In early

times Arabia was called by the

Hebrews simply Kedem, or the

East, and its inhabitants Kedem,
or people of the East. The
name Arabia, when it first occurs

in the Scriptures (as in Ezek.

xxvii., " Arabia and the princes

of Kedar ") is evidently applied

not to the whole peninsula, but

only to the territory of some
pastoral tribes.

Notwithstanding the early reputation of

Arabia, and the interest attaching to a country,
the inhabitants of which have enacted most
important parts in the early commerce and
general history of mankind, we still remain very,
imperfectly acquainted with it. European
travellers have hitherto penetrated but par-

tially, and to a short distance only, from its

coasts. Nor are the difficulties opposed to its

complete exploration likely to be soon evaded or

overcome. Immeasurable tracts of inhospitable
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Btony desert ; the risk of meeting with bands of

predatory and merciless Bedawins ; the rapacity

of guides, and the extortionate demands of petty

chieftains when they have once got the stranger

in their power; the jealousies perpetually

reigning among the small communities into

which the interior of Arabia is divided, with the

bigotry and fanaticism of the people; these,

together with the heat of the climate, and the

forbidding aspect of the desert, are enough to

deter the most courageous anf indefatigable

traveller.*

The deserts of Arabia, 7, like

those of Africa, are sometimes

visited by a hot wind, which the

Arabs call samoom, or simoom,

7
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the Egyptians khamsin. It oc-

curs in most countries which are

situated at no great distance from
sandy deserts, and it blows al-

ways from that quarter in which
the desert is situated. Thus, in

Senegambia and Guinea it blows

from the north-east, in the Delta

of the Nile from the south-south-

west and south-west, on the east-

ern shores of the Gulf of Suez

from the north-east, in Syria

from the south-east, at Mecca
from the east, at Bagdad from

the west, at Basra from the north-

west, and at Surat from the north.

These winds are extremely hot,

and a considerable quantity of

fine sand is generally suspended

in the air, which has been col-

lected by the winds in rushing

over the desert. They affect the

human body very powerfully,

* Blackie't Imperial Gazetteer.

producing great feebleness, and
sometimes even death. They
usually consist of a quick succes-

sion of hot and cold puffs of

wind; and the difference of the

temperature between these puffs,

which is stated to amount to

more than twenty degrees of

Fahrenheit's thermometer, is pro-

bably one of the reasons of their

effect on animal bodies being so

great. It is also thought that

the hot puffs bring a pestilential

air, as a putrid and sulphureous

smell is perceived when they

blow. To shelter themselves

from the effects of the wind, the

Arabs cover their faces with the

kefieh, a handkerchief which they

wear on their heads.

Mr. Bruce, a celebrated African traveller,

describes the efiect of the simoom, accompanied
by pillars of burning sands. He says, "We
were at once surprised and terrified by a sight

—

one of the most magnificent in the world. In
the vast expanse of desert, from west and to
the north-west of us, we saw a number of pro-
digious pillars of sand at different distances, at

times moving with great celerity, and at others
stalling on with a majestic slowness ; at inter-

vals we thought they were coming in a very few
minutes to overwhelm us ; and small quantities

of sand did actually more than once reach us.

Again they would retreat, so as to be almost
out of sight, their tops reaching to the very
clouds. There the tops often separated from
the bodies ; and these, once disjoined, dispersed
in the air, and did not appear more. Some-
times they were broken near the middle, as if

struck with a large cannon shot. About noon
they began to advance with considerable swift-

ness upon us, the wind being very strong at
north. Eleven of them ranged alongside of us
about the distance of three miles. The dia-
meter of the largest appeared to me at that
distance as if it would measure ten feet. They
retired from us with a wind at south-east,
leaving an impression upon my mind to which
I can give no name, though surely one ingre-
dient in it was fear, with a, considerable deal of
wonder. It was in vain to think of flying ; the
swiftest horse, or fastest sailing ship, could be of

no use to carry us out of this danger.

The Isthmus of Suez connects

Africa with Asia, and separates

the Mediterranean and Red Seas.

Although the tract is in extent

only from north to south about
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seventy-four miles, and is barren

and uninhabitable, it has always

been of great importance, as a

barrier to the ocean commerce
between the east and west.

The town of Suez lies on the

southern border of the Isthmus.

There is here a considerable sea-

port; and since the establishment

of the overland route to India,

the town has become of conside-

rable importance. The transit

across the Isthmus, from sea to

sea, was once effected by caravans

of camels, 8, and afterwards

vans were employed, 9 ; but

8 9

480.

now a railway flies across the

inhospitable barrier, and the

triumphs of science overcome
that which for ages has proved
a gigantic obstacle to commerce.
It was that part of the Red Sea,

called the Gulf of Suez, which
the Israelites crossed in their

flight from Egypt.*
The latter country is as re-

markable for its physical pecu-
liarities, as for its place in his-

tory; it still retains, in its won-
derful monuments, the earliest

/ecords of civilization. Egypt is

* A ffreat many inttrestinff pa ficulnrs upon the
Geography of Scripture History will be t'ounJ in " The
Biblical Ks;i«'.>u Why."
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now called by the natives, and
throughout the East generally,

Misr, or Masr, a name evidently

connected with the Mitsraim of

Scripture. The ancient Egyp-
tian name of the country, Khemi
(whence Cham or Ham), signified

black, and was probably sug-

gested by the dark colour of the

sedimentary soil.

Of the inhabitants of Egypt,
the great majority, those of the

peasant class, or Fellahs, as they

are called, are undoubtedly indi-

genous, and may be regarded as

descendants of the ancient Egyp-
tians. These having embraced
Mahomedism, are now generally

denominated Arabs, though easily

distinguished from the true Arab,
who regards the - Fellah class

with contempt. The Copts are

Egyptians who still adhere to

the Christian faith; though com-
paratively few, they continue to

hold a respectable position in

society, by means of their edu-

cation and useful talents. Of
the historical monuments and
sacred history of this ancient

nation, we can only give a few
particulars.

10

481.
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Akabah Castle, 10, stands about

two and a half miles from the

head of the Gulf of Suez, on the

east side, and close on the beach
;

it is situated, as its Arabic name
implies, on a steep declivity, and
is a massive fortress, erected by
the Sultan Ei-Ghury, of Egypt,
in the 16th century. The castle

is surrounded with groves of

date palm, and immediately be-

hind it rises the lofty Jebel-el-

ash-hab. It is in general but
indifferently garrisoned, and used
only as a depot for provisions for

the Haji caravan, from Cairo to

Mecca. Though a place of little

importance, in the midst of pre-

datory tribes of Arabs, it was
once the celebrated Elath of the

Scriptures, from which an exten-

sive commerce was carried on in

remote time, with Rhinoculura,
now El-Arish, on the Mediter-
ranean, and was the Aila or Elana
of the Romans ; and during the

Crusades were taken by the

Christians, and again recaptured
by Saladin, through means of

ships, which, at immense trouble,

were transported on camels from
Cairo.

A few miles to the east of

Akabah are extensive ruins in

the sea, but only visible at low
water, consisting of houses, pil-

lars, and walls, and supposed to

be the ruined city of Eziongeber,

which, with Elath, were the ports

at which Solomon built his navy
to trade with Ophir, and, in all

probability, the port to which
once in three years his fleet re-

turned from Tarshish, freighted

with gold, silver, ivory, apes,

and peacocks.

So early as the. days of Abraham, Lower Egypt
was the seat of a great and powerful monarchy,
the Egyptians being celebrated, both in sacred
and profane history, for their civilization and
great attainments, both in arts and sciences

;

and to them the Greeks, and Europe since, are
indebted for all their learning, wisdom, and
refinement. At a later period the school of

Alexandria, founded by Ptolemy Philadelphus,
flourished as the centre of all human learning,
and produced some of the first names in the
mathematical sciences.

The monarchy of Egypt continued under its

native race of sovereigns, the Pharaohs, till its

conquest by Cambyses, b.c. 525, after a continu-
ance of more than 1500 years. Two centuries

afterwards, it again became a powerful empire
under Ptolemy, which lasted for about 300
years, till the death of Cleopatra, b.c. 30, when
Egypt sank into a Roman province.

Egypt lies, like a long belt of black earth, in

the centre of the Libyan desert. In the middle
of this rich soil, that extends east and west for

the breadth of fifteen or twenty miles, flows the
Nile, which, rising in the mountains of Abyssinia,
runs almost due south and north, a distance of

2700 miles, till, splitting into many mouths at

the Delta, it disembogues into the Mediter-
ranean ; and it is to the annual inundation of

its waters—the rising beginning in June and
ending in the equinox—that the entire land
owes its wonderful fertility.

Egypt was anciently divided

into Upper and Lower Egypt,
Thebes and Memphis being the

capital cities of either division.

H
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Though for ages exposed to con-

stant war and pillage, the whole

face of the country is still covered

with ruins of former magnificence '

and grandeur ;
Thebes, the me-

tropolis of Upper Egypt, the
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Diospolis of the Greeks, and the

Noph of Scripture, the oldest city

in the world except Babylon, and
probably built by Mizraim and
his family, on their first entrance

into the country, was of such
dimensions and architectural mag-
nificence, that at this day its

ruins, 11, are said to extend, on
either bank of the Nile, for a

circuit of twenty-seven miles.

Memphis, the Noph of the Bible, and long the
seat of government, was founded by Menes, one
of the ancient kings, and to which city he
transferred the seat of empire from Thebes.
Memphis was built on the western side of the
Nile, and stood nearly opposite the present
capital of Cairo. It was here upon the arid
sands, and beyond the margin of the fertile

earth, were erected those stupendous sepulchres
of dead kings, the Pyramids, which still stand
as strong, and in appearance everlasting, as

when first raised as monuments of man's ambi-
tion and vanity. Alexandria, founded by the
Macedonian after his conquest of Tyre and
Phoenicia, b.c. 332, and long the great seat of

all the learning then known in the world, be-

came, from its situation between the Mediter-
ranean and Lake Mceris, the first commercial
city, and the centre of all the commerce of India
and Europe.
The irruption of the Saracens, with the cap-

ture and sack of Alexandria, and the destruction

of its magnificent library in 640, with their

triumphant passage through Numidia and
Mauritania, totally changed the political and
religious state both of the country and society.

Ipsambul, on the west side of

the Nile, in Nubia, is a place

remarkable for the remains of

two rock-hewn temples. These
temples are excavations made in

the solid mass of the sandstone

mountain. Colossal figures of

Rameses the Great guard the

entrance of either temple. Two
of these gigantic guardian deities

were modelled on a reduced scale

by Mr. Bonomi, the Eastern tra-

veller, for the Crystal Palace, at

Sydenham. Of these gigantic

statues, 12, there were originally

four, but one of them, having

been shattered by a rocky slip

from the mountain above, has

now a large portion of his head
resting upon his lap.

12

Alexandria, the modern capital

of Egypt, and largest city in the

whole continent of Africa, is

situated on the main terminal

branch or mouth of the Nile, and
between Lake Mareaotis and the

Mediterranean Sea. The city

was founded by Alexander the

Great, b.c. 332, while on his way
to consult the oracle at the tem-
ple of Jupiter Ammon. Demo-
crates, the celebrated rebuilder

of the Ephesian temple, was in-

trusted by the Macedonian to

draw out the plan, and superin-

tend the building of the imperial

city.

Under the enlightened reign of the Ptolemies,
for several hundred years, Alexandria became
the capital of the world for learning ; schools

for all sciences, and each branch of philosophy,
were established and at once encouraged by the
learned Ptolemies, and universally patronized
by the student and scholar. Even Athens
veiled her imperious head, as no longer the
great mistress of human wisdom, that pre-
eminence being now claimed by Alexandria.
Here, too, exclusively came the student of
physic, as the recognised fountain head of

medical and surgical knowledge; for in Alex-
andria only could the surgeon study his art, no
other heathen state permitting the dissectionof
the human body. Mathematics, astronomy,
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geography, algebra, medicine and surgery, with
all that was then known of natural philosophy,
were here taught ; and it was here, too, that
that magnificent library was collected, which
was the wonder of the time, and the admiration
of all succeeding ages. This astounding col-

lection of the literature of the early world,
embracing works in all languages, characters,
and symbols, and on all subjects, occult and
open, that employed the faculties or excited the
curiosity of mankind, were here collected by the
labour and industry of Ptolemy Soter, who, in

accumulating this library of 700,000 volumes,
accumulated a treasure of wisdom and learning
for all times, nations, and peoples. But of this
magnificent collection, 500,000 volumes perished
when Csesar was besieged in the Greek quarter
of the city, and the remainder used to heat the
baths for the sensual Moslem, when, in a.d. 640,
the Saracens poured their enthusiastic and
ignorant myriads over the country.
What Tyre, Damascus, Aleppo, Palmyra, and

Balbec had severally been, Alexandria collec-
tively became, receiving by the Red Sea in
constant streams the produce of the East, and
discharging it again to the remotest parts of
Europe

; collecting again, as by a thousand
petty streams, all that was rich, beautiful, and
rare, to again distribute over the East and
South, in exchange for the affluence given.
But this state of regal opulence and dignit}'
perished, like its library, before the frosty touch
of intolerant bigotry ; and Mahomet, worse than
Goth or Vandal, trod out that prosperity which
had been the amazement of the universe. I

Of the ancient Alexandria, the

city of the Ptolemies, of Cleo-
patra, and of Caesar, little now,
beyond its hoary name, and a few
monuments too massive for fana-

tical destruction, remains to us
as phantoms of departed gene-'

rations
;
among these, the most

curious are Pompey's, or, rather,

Diocletian's pillar, and the obelisk

known as Cleopatra's needle.

The modern city, under the set-

tled government of the present
dynasty, presents many worthy
evidences of architectural taste

and beauty ; and all that modern
art, science, and refinement can
do to adorn and civilize is being
effected, to make Alexandria a
model city of the East. There
are here some minarets, 13, of
remarkably elegant structure.

What Alexandria was in the seventh century,
wi:tn the Saracen Omer conquered it for the-
Sultan, may be judged from his letter to his
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master ; 4000 palaces, as many baths, 40,000

Jews who paid an annual tribute, 400 circuses,

and 12,000 gardens to supply the capital win
herbs and flowers. From this some idea may
be formed of what the city was in those days.

Two years before the close of the last century,

Alexandria was stormed and carried by the

French, under Napoleon ; and three years after,

1801, Sir Ralph Abercomby lost his lite in tin

last battle of Alexandria, when the French arm)
capitulated. The chief object of admiration in

the Turkish Alexandria is the Grand Mosque oi

a thousand and one pillars. The city is now
reduced to a population of 66,000 inhabitants,

who export much of the produce of the country,

such as rice, beans, wheat, barley, cotton, drugs,

hides, feathers, mother-of-pearl, saltpetre, ivory,

coffee, opium, and dates, and import all kinds

of European manufactured goods, especially

jewellery, hardware, and cutlery.

13

484.

The Mediterranean Sea, 226,

lies between lat. 30" 20' and
45° 50' N. ; and long. 5° W. and
35° E. ; and is about 2200 miles

long ; its greatest width 1200

miles. It washes the shores of
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Africa on the south ; Asia on the

east ; Europe on the north and
north-west ; and communicates
with the Atlantic Ocean by the

Strait of Gibraltar. This great

inland sea abounds with fish, and
also provides the finest coral,

sponge, and ambergris.

Waterspouts, 108, are common
on the coast of Asia Minor ; vol-

canoes, 109, exist on the coast of

Naples, and the islands of the

Grecian Archipelago. In July,

1851, the remarkable active vol-

cano, named Graham's Island,

was shot up from the sea between
Sicily and the African coast.

The winds blow here with great

violence, frequently rising sud-

denly ; the burning winds from
the deserts, called the simoom,

passing over the waters of the

Mediterranean, forms what is

here named the sirocco.

The effect of the sirocco upon those shores of

the Mediterranean which are chiefiy affected by
it, is thus described:—The blast of it Resembles
burning- sfceam from the mouth of an oven ; the
whole atmosphere, during- its continuance, seems
to be in a flame. In a few minutes, those who
are exposed to it find every fibre relaxed in a
most inconceivable manner, and the pores
opened to such a degree, that they expect im-
mediately to be thrown into a most profuse
sweat. " At this time," says a traveller who
experienced its effects, " the thermometer,
which stood in a room only at 73, rose imme-
diately in the open air to 110, and soon after to

112. The air was thick and heavy, but the
barometer was little affected, having fallen only
about a line. The sun did not appear during
the whole day ; otherwise the heat must have
been insupportable ; and on that side that was
exposed to the wind, it could not be borne
without difficulty for a few minutes. Upon
exposing pomatum to It, the heat of the wind
melted it as if it had been laid before the fire."

This wind is more or less violent, and of longer
or shorter duration at different times : how-
ever, it seldom lasts more than thirty-six or
forty hours, so that the walls of the houses are
not warmed throughout, or else it is appre-
hended that it would be insupportable. Whilst
it lasts, the people of the country confine them-
selves within ; their windows and doors are
closed, to prevent the external air from entering

;

and where window-shutters are wanting, they
hang up wet blankets on the inside of the
window. The servants are constantly employed

in sprinkling water through all the apartments,
in order to preserve the air in as temperate a
state as possible; and for this purpose, each
house in the city of Palermo is provided with a
fountain. By this means the people of fashion

suffer very little from this wind, except the
strict confinement to which it obliges them.
Notwithstanding the scorching heat of the

sirocco, it has never been known to produce any
epidemical disorders, or to do any injury to the
health of the people. They feel, indeed, very
weak and relaxed after it ; but a few hours of-'

the north wind, which generally succeeds it,

soon braces them up again, and restores them
to their former state.

Among the islands of the Me-
diterranean is JEgina, which, as

one of the earliest marts of Gre-

cian commerce, and the cradle of

that maritime supremacy which
made this gifted people at one

time the foremost nation of the

world for the arts of war and

peace, is an object of equal

wonder, admirafion, and historical

instruction.

The island is barely ten miles in its utmost
length, with an average width little exceeding:

five, and with a soil so sterile and unhopeful*

that it had driven its first settlers away in des-

pair
;
yet, in spite of its barren and circum-

scribed dimensions, by the energy of its new-

colonists, it rose, in a few centuries, to be the

centre of ail the commerce, and the most im-
portant maritime power in the world, of those

14
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ages, sending out colonies, and establishing

centres of trade and business, even in Egypt,
the parent of all arts and sciences. So rapidly
had the people of this little island progressed in

wealth and influence, that, in the sixth century
before Christ, we learn from Aristotle that

iEgina contained alone nearly half a million of

slaves
; that, like Venice in after ages, all the
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•Vealth of the East flowed into its harbour ; and
ihat, beside its host of mercantile ships, it main-
tained the largest fleet in Greece. Its capital

city of iEgina was adorned with stately build-

ings, while its magnificent temple to Jupiter
even now, in its ruins, is regarded as one of the
noblest works of Grecian art with which we are
acquainted. Some idea of the great commercial
importance of the people of this island may be
gathered from what Herodotus tells of its his-

tory, and the amazement with which Xerxes,
when, with his army of 2,000,000 Persians, he
stood on the Dardanelles, giving orders for the
bridge of boats that was to transport his mighty
host into Greece, surveyed the vast fleet of corn-
ships, bearing the teeming harvests of the Black
Sea coasts, Moldavia, and Thrace, as they passed
by him, slowly sailing down the straits bound
for yEgina, with the wealth of kingdoms, and
quite indifferent to the clash of arms, proceeding
in unruffled peace with their commercial deal-

ings.

The island, after three and
twenty centuries, is now remark-
able only as affording some of

the finest classic ruins, 14, of the

ancient world.

We conclude these brief out-

lines of geographical information,

reminding the reader that we
have omitted mention of the

European countries, because their

advanced civilization, and the

high development of their insti-

tutions., demand a more detailed

description than the plan of these

unpretending pages will admit.

We have been content to view
some of those wilder " aspects of

nature," which the great Hum-
boldt delighted to contemplate.

That great man says, in his
" Cosmos," that he was at first

led to take the deep interest

which he afterwards manifested

in the study of Nature, by read-

ing an illustrated book descrip-

tive of the islands of the Pacific,

by some pictures which he had
seen, representing the banks of

the Ganges, and by a colossal

dragon-tree in an old tower of

the Botanic Garden of Berlin.

Our pictures have brought to

view many of those scenes and
phenomena which charmed the

eye of the great philosopher.

May we nothope that, as a picture-

book first kindled in Humboldt's
breast a desire to know more of

the beauties and wonders of

Creation, our geographical les-

sons have awakened a similar

longing in those by whom these

pages have been read ?

486
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The steam ship is one of the

greatest triumphs of modern
science. The principle of the

engine by which the vessel is

propelled, is precisely the same
as in the stationary engine, 380,

and in the locomotive, 442. The
triumph achieved by the steam

ship is greater than that by the

locomotive, because in the latter

the difficulty which had to be

conquered was chiefly the appli-

cation of steam machinery to

overcome the inertia or tendency

of bodies to remain at rest. But
the ship is liable to opposing

forces of wind and water, and
these are constantly varying in

their strength and direction. Yet
the steam ship rides proudly in

defiance of the opposing elements,

and voyages by steam are now
effected to the extreme parts of

the world, although, when the

steam vessel was first proposed, it

was regarded as merely a means
for towing ships in and out ot

harbours.

The construction of the boilers

is varied in vessels of different

dimensions ; sometimes they are

made square, at other times cylin-

drical, and in some cases to suit

the shape of the vessel. The fire

circulates through flues, which
pass several times from one end

of the boiler to the other, in

order that as much heat as

possible may be given out before

the flame and smoke arrive at

the funnel.

The furnaces and boilers are

situated some distance from the

engines, and the steam passes

from the steam chamber to the

cylinders by the steam pipes.
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The section of a steam vessel,

488, shows the situation of the

engines, and their relation to the

paddle-wheels, a a is the frame-
work and heel of the ship ; B B,

the deck ; c c, the cylinders ; d d,

timbers of great strength, ex-

tending in a longitudinal direc-

tion, to support the weight of

the engines and boilers ; e e, the

shaft or axle, communicating with

the paddle-wheels f f ; G G, the

cranks or bends, in the shaft, by
which the motions of the pistons

i I, are communicated, from the

force of steam in the cylinders

C C, to the paddle-wheels f f.

Tie other parts of the plan, 488,

consist of an iron framework
which gives firmness to the

vessel and the engine.

A most imuortant improvement

488.

has been made by the introduction

of vibrating engines, in which the

cylinders swing to and fro upon a

pivot, instead of standing in a

fixed vertical position. This
prevents a great strain upon the

ship, and lessens the vibration of

her framework, because the engine

to some extent adapts itself to

the vessel.

It will be seen that both in the

locomotive and the marine engine,

motion is obtained by the action

of pistons upon cranks. In the

locomotive these cranks lie in the

axle, 1 2, in the marine engine,

488, they are situated in the shaft

G G. When we perform the

simple action of turning a grind-

stone, 4, we act upon a similar
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mechanism. The handle, o, is in

this instance the crank, to which

the hand communicates motive

power : locomotive and marine

a

of its oblique fans, 7, upon the

water. It has recently been

489.

engines are contrivances in which

we apply a mighty steam arm to

the turning of an enormous crank,

by which motion is imparted to

machinery.

6 i

The propulsion of steam ves-

sels is now effected by means of

the Archimedean screw, 6 (so

called because it was first tried

}n connection with a vessel called

the J[rchimedes). The screw is

attached to the sternjceel, and
being made to turn rapidly,

propels the vessel by the action

49t.

proposed to place screw-propellers

at the sides

of vessels, in-

stead of pad*
dle-whee Is.

It is thought

that by this

means vessels

will attain in-

creased speed,

as they will

be propelled sj

by two screws

instead ot one.

In such case the cylinders, 8,
will have to be placed so as

to act upon wanks, 9, in the

axles of the screws, 10.

The application of steam power to the propel-
ling of vessels, is one of the most important in-

ventions of modern times. By this application
of the steam-engine, man has so extended his

dominion over nature, that he may he almost
said to have completely overcome the wind and
the tide in traversing the deep. From the uni-
formity and amount of the power, the time of

transit upon rivers, and even the ocean, is not
only vastly different from the former modes of

navigating, but vessels may be calculated upon
in all weathers with as much certainty as can
well be desired. The advantages of steam navi-
gation have been immense, and are daily in-

creasing ; but it is at the same time worthy of

observation, that the advantages to mankind,
by its application to the art of war, are by no
means inconsiderable

;
for, by diminishing the

chance of victory on either side, by uncertain
advantages of winds and currents, it increases

the probability of destruction, and lessens the
desire for battle.
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MAMMALIA.

493.

. Mammalia include ten orders of animals,- constituting the first great class of the animal kingdom.
The orders are : -1. Btmana, animals with two hands, of which man is the only species. 2. Qua-
drumana, animals with four hands, and having three kinds of teeth, Monkeys, A , &c. 3. Carnaria

;

these have three kinds of teeth, which are more or less adapted to eating* flesh ; the thumb of the
anterior extremities is never found opposed to the other fingers or toes.. This order is subdivided
into three sub- orders: Cheiroptera, or Bats, B ;

Imectivora, or animals that are insect eaters, such
as the Hedgehog, C; Carnivora, animals which- subsist on flesh, Lions, D. &c. ; 4. Marsupialia,
animals provided with a pouch for the protection of their young after birth, as the Kanguroo. E,
&c. ; 5. Rode.ntia, or Gnawers, animals with two large incisors (cutting teeth) in each jaw,
separated from the molars (grinding teeth) by a space, Hares, Squirrels, F, &c. ; 6. Edentata,
animals generally toothless, some with molars only ; their toes varying in number, and provided
with largy hoof-like nails, Ant-eaters, G, &c. ; 7 Pachydennata, or thick-skinned animals;
including all hoofed animals, except those belonging to the eighth order, Elephants, H, &c.

;

8. Ruminantia, animals which ruminate, or ciiew the cud, have cloven feet, and are provided with
four stomachs, Buffaloes, I, Oxen, Deer, Sheep, &c. ; 9. SolidunguLi, animals having hoofs that
are whole, or not cloven, Horses, Asses, Mules, Zebras, &c. ; 10. Cetacea, or maiute wu«//;<j/ta

t

Porpoises, Whales, J, &c. . . . .
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A great majority of the animals

classed as mammalia are commonly
known as quadrupeds, having four

feet adapted for progression upon
an extended surface. All mam-
mals, however, are not quadru-

peds, nor are all quadrupeds

mammals. The latter term is

derived from the Latin mammae
(breasts), and the class contains

all those animals which suckle their

young by means of breasts. All

the mammalia are viviparous—
bear their young alive—that is to

say, in a state approaching per-

fection ; a distinction from those

that are oviparous, or that produce

their young from eggs.

The forms of the bodies of

mammalia differ very considerably

;

but we can generally distinguish

a division of the animal into three

regions, head, neck, and trunk.

In the giraffe, 1, the distinction

between the head, 2, neck, 3,

and trunk, 4,

is strongly
marked. Al-

though, in

contrast with

the giraffe, the

elephant, 5, ap-

pears to have
no neck, yet

in the skeleton

of the latter,

this division of

the system is

plainly percep-

tible, 6, and
contains pre-

cisely the same
number of

494
- bones as the

neck of the giraffe. The same

may be observed with regard to

the fish-like cetacea, j, the neck
being scarcely observable in the

living creature, but distinct in

the bony structure.

The forms of the heads and
necks of mammalia, should always

495.

be noticed in connection with the

habits of life of each individual

spacies. The small head of the

giraffe, 2, is admirably adapted,

by its lightness, to be raised at the

end of the extended lever formed
by its neck, 3. The elephant is

probably as powerful in its trunk,

7, as the giraffe in its neck, 3. But
were the large head ofthe elephant,

5, to be attached to the end of

the trunk, 7, the animal would
be utterly incapable of raising its

head; the neck, 6, is therefore

shortened, and a kind of supple-

mentary neck furnished by the

trunk, 7. We therefore see that,

however varied the works of,

nature may be, there is admirable

design in them all, and that the

,
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like ends are frequently attained

by the most dissimilar means, 8.

8

The bones of the mammalia are

distinguished from those of birds,

400, by the absence of the air

cells, which give to the skeletons

of winged creatures the lightness

necessary for their aerial exis-

tence; most of the bones in mam-
malian skeletons are solid, and the

cavities of those which are not
so are filled with an oily matter,

8a
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called marrow. As in the heads

ofmammals, lightness is sometimes

Required, some of the bones of

%ki% organ are of cellular struc-

ture. The bones of the mamma-
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lian skeleton, Sa, are thus placed

and named, and should be com-
pared with those of birds, 400.

The cervical vertebra?, 1 , the dor-

sal, 2, the lumbar, 3, the sacral,

4, the caudal, 5, forming the

anatomical divisions of the verte-

bra, or spine, 1, 2, 3, 4, 5; the

ribs, 6, the scapula, 7, the

humerus, 8, the arm-bone, 9, the

carpus, 10, the meta-carpus, 11,

the phalanges, 12, the femur, 13,

the patella, 14, the tibia, 15, the

tarsus, 16, the meta-tarsus, 17.

The bones of the head, 18, are

also thus located and named: the

498.

occipital bone, 1, the temporal, 2,

the frontal, 3, the nasal, 4, the

superior maxillary, 5, the inter-

maxillary, 6, the inferior maxillary,

7, the orbit, 8, the tncisor teeth, 9,

the canine teeth, 10, the molar
teeth, 11. A knowledge of the

names and situations of these

bones, will materially assist in

noticing the forms and habits of

animals, as they fix attention upon
the material points of observa-

tion.

We will now point out some of the distinguish-

ing features of the various orders, and also the
chief varieties of species grouped in the same
orders.

QuaDRUMANA—A.*

The order quadrumana is so

named from the Latin quadra

* The letter rvfVra to the. example (fiven »o the ^rouj.

or nimil Us. -tyj
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(four), and manus
(hand) ; the name,
therefore, means
four-handed. Each

J) of the extremities, 1,

/) 2, 3, 4, of these

Zjt animals forms a de-

wk scription of hand,

having a thumb op-

posed in its action

to the fingers, by
which they are en-

abled to grasp and hold by what
are commonly called their feet.

The orang-outang 12, or "wild
man of the woods" is a native of

unfrequented forests in the in-

terior of Sumatra, Borneo, Ma-
lacca, &c, living chiefly on

fruits, but occasionally eating

eggs, insects, and reptiles. These
creatures have arms so long that

they can touch the ground with
the tops of their fingers. When
standing upright, their bodies

are covered with coarse reddish

hair ; on the head, shoulders,

and back it is thick, but on the

fore parts of the body rather

thin ; the neck is short and thick
;

and the voice has a peculiarly

shrill and hollow tone ; the lips

are thin and protuberant, the
ears small, the nose flat, and the

face has a bluish cast.

The sagacity of these animals is so great, and
the evidences of consciousness of danger when
being hunted, together with affection for their
offspring, are so remarkable, as to have occa-
sioned great pain to those who have been their
pursuers.
A few years since, Captain Hall repaired to

Sumatra purposely to obtain one of these ani-
mals, but at his outset he experienced a serious
obstacle in the difficulty of procuring guides to
conduct him to their usual haunts : this pro-
ceeded from the fears ofthe natives, who not only
believe that the orangs possess a natural domi-
nion over the great forests, but that they are
animated by the souls oftheir own ancestors. Suc-
ceeding at length in this preliminary part of the
undertaking, the Captain soon met with one of
the objects of his search, a female, which he

1 describes as having been five feet in height.
When first discovered-she was sitting on a branch
of one of the highest trees, with a young one in

her arms. Upon being wounded she uttered a
piercing cry: and immediately lifting up her

|

little one as high as her long arms could reach,
1

let it go among the topmost branches. While
the party approached to fire again she made no
attempt to escape, but kept a steady watch,
glancing her eye occasionally towards her off-

spring, and at last seemed to wave her hand, to

hasten its departure, which it safely effected.

* Dr. Clarke Abel describes the capture of an
orang-outang on the north-west coast of Su-
matra. He was discovered by the company of
a merchant's ship at a place called Ramboon

;

and on the approach of the boat's crew he
came down from a tree, and made for a clump
at some distance, " walking erect with a
waddling gait, but sometimes accelerating his

motion with his hands, and occasionally im-
pelling himself forward by the bough of a tree.

On being driven to a small clump, he gained
by one spring a very lofty branch, and
bounded from one branch to another with the
swiftness of a common monkey, his progress
being as rapid as that of a swift horse. After

: receiving five balls his exertions relaxed, and, re-

!
dining exhausted against a branch, he vomited

;
a quantity of blood. The ammunition of the

! hunters being by this time exhausted, they were
i obliged to fell the tree in order to obtain him.
But what was their surprise, to see him, as the

tree was falling, effect his retreat to another,

with seemingly undiminished vigour! In fact,

they were forced to cut down all the trees before

they could force him to combat his enemies on
the ground, and when finally overpowered by
numbers, and nearly in a dying state, he seized

a spear made of a supple wood, which would
have withstood the strength of the stoutest man,
and broke it like a reed. It was stated by those

who aided in his death, that the human-like
expression of his countenance, and his piteous

manner of placing his hands over his wounds,
distressed their feelings so as almost to make
them question the nature of the act they were
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committing. He was seven feet high, with a
broad expanded chest, and narrow waist. His
chin was fringed with a beard that curled neatly
on each side, and formed an ornamental rather
than a frightful appendage to his visage. His
arms were long even in proportion to his height,
but his legs were much shorter. Upon the
whole he was a wonderful beast to behold, and
there was more about him to excite amazement
than fear. His hair was smooth and glossy, and
his whole appearance showed him to be in the
full vigour of youth and strength."

The chimpanzee 13, is a native

of Western Africa, to the extent
of ten or twelve degrees north,

and as much south of the torrid

zone. Its sagacity is even greater
than that of the orang-outang.

The chimpanzee is descrihed as

13

living in troops, which resist the

attacks of wild beasts, and even
drive off elephants when they

intrude upon their haunts. It is

said that they build huts, and
arm themselves with clubs, and
that they walk upon two hands
or four, as occasion may require.

Lieut. Matthews, who resided for some time
at Sierra Leone, describes the chimpanzees as
social animals. He says :

" They generally take
up their abode near some deserted town or vil-

lage where the papau-tree grows in abundance,
of the fruit of which they are very fond. They
build huts nearly in the form in which the na-
tives build their houses, which they cover with
leaves ; but these are only for the females and
young to lie in ; the rna'es always lie on the
uitside. If one of them is shot, the rest imrae-

. 8

i

diately pursue the destroyer of their friend, and
!
the only means to escape their vengeance is to

!

part with your gun, which they directly seize

upon with all the rage imaginable, tear it to
pieces, and give over the pursuit."

There are numerous tribes of

baboons and monkeys, the latter

being the smallest of the quadru-
mana, many of them are easily

tameable. The monkey tribes

are in reality the masters of the

forests where they abound ; they

easily escape from the larger

animals of the forest, by climbing

to the tops of the trees, which
they do with great nimbleness.

The only animals they have to

dread, are serpents, who make
perpetual war upon them, watch-
ing for them when they are asleep,

and swallowing them whole.

They are all fond of sweets, and show a parti-

cular predilection for the pleasant juice of the
palm-tree and the sugar-cane; but when it hap-
pens that these fail, or that a different kind of

food becomes more agreeable, they have recourse
to insects and worms ; and sometimes such as

inhabit the coasts descend to the sea-shores,

where they feast on -oysters, crabs, &c. The
crafty and ingenious manner in which they ob-
tain ihese is thus effected. The oysters of the
tropical climates being larger than ours, the
monkeys, when they reach the sea-side, pick up
stones, and thrust them between the opening
shells, which being thus prevented from closing,

the cunning animals then eat the tish at their

ease. In order to attract the crabs, they put
their tails to the holes in which they have taken
refuge ; and when the crabs have fastened on
the lure, the monkeys suddenly withdraw their

tails, and thus drag their prey on shore.*

Carnaria—B, C, I>.

This order includes an immense
assemblage of quadrupeds with

claws
;

possessing also incisor,

canine, and molar teeth. It is ar-

ranged into three sub-orders ; 1.

Cheiroptera, B ; 2. Insectivora, c

;

3. Carnivoi'a, D.

All the animals of the cheiro-

ptera possess wings formed by

an extension of the skin over

* Mu»ui<5er'» Treasury of Natiral ' ist ry.
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the elongated fingers of the fore I

legs 14 ; the term cheiroptera is

derived from two Greek words,
meaning wing-handed. The wings
of bats, or " flitter-mice," differ

materially from those of birds,

consisting of a remarkably thin

membrane 14, stretched over and
between the limbs, to which the
bones lo, act as stretchers, like

the whale-bone ribs in an um-
brella ; the tail, in some species,

being thus covered also. The
bones of the fingers 15, are very

502.

slender, and of extraordinary

length, diverging from each other

as they proceed. The thumb 16,

is free, and forms a kind of hook
by which the bats assist their

progression when searching for

insects in the crevices of walls,

and the bark of trees. Their
toes are provided with sharp

hooked claws, by which they

suspend themselves while resting

or sleeping.

In the bat, the senses of smell

and hearing are wonderfully acute.

In some species, with a view to

the higher development of these

senses, the nose is furnished with

an extended membrane, 17, of most
delicate structure ; while the ex-

ternal membraneous ears 18, are

large, expanded, and capable of

being folded. The external ap-

pendages of the head are abun-
dantly supplied with sensitive

nerves, so exquisite in their

feeling, that even if the eyes of

the bat are destroyed, it can
pursue its course about a room
with a thousand obstacles in the

way, and avoid them all. Bats

are for the most part insect eaters ;

but some are fond of fruit, while

others are blood-suckers.

The insectivora, or insect eaters,

comprise hedge-hogs, shrews, moles,

19
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&c. To this sub-order the des •

man, or musk rat, 19, belongs.

It possesses a long and flexible

snout, 20, by which it feels for

worms, leeches, and 1

the larvae of insects.

It is a creature of

aquatic habits, and is *J

provided with broad 505.

membraneous feet, 1, adapted for

burrowing and for swimming.
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The desman measures upwards
of ten inches in the length of the

head and body, the tail being

additional seven inches. It is

abundant in the lakes and rivers

of Southern Russia, When it

burrows on the banks, it takes

care to make the opening of its

dwelling too high lor the water

to enter, making allowance for

the swelling of the lakes and
rivers by occasional rains. It

exhales a strong musky odour,

and hence takes the name of the

mush ratJ*

The carnivora include a great

number of animals, among which1

are those monarch s of the wilds
of nature, lions and tigers. These
animals are fitted by nature, not
only for eating flesh, but for

seizing and killing the creatures

upon which they are destined to

prey.

The dental peculiarities of the
carnivora are strongly marked in

2 the teeth of

the lion, 2.

The canine

teeth, 3, are

largely de-

v e 1 o p e d,

and project

forwards, slightly in front of the

line of the other teeth. The
incisors are situated in front

between the canine teeth, and
possess sharp cutting edges; the

molar teeth, situated behind the

canines, are peculiarly adapted,

by their unequal surfaces, to

lacerating animal substances.

The foot of the lion, 5, exhibits

a most formidable weapon, pro-

* Of British threws nnd hedgehogs we shall give a
description in " Our Walk «n the Fields."

50G.
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vided with tremendous talons, 6.

which are darted G

forth at the will of

the animal by the

action of power-

ful muscles and ten-

dons, 7, 8. When
striking with
great violence, the

muscles strongly

contract, brace up
the tendons, and throw the talons

out. When the action is over,

the talons are drawn back into

their fleshy sheath, by the action

of elastic ligaments
; they are thus

preserved from being blunted and
injured by the movements of ti e

animal.

The lips of the lion are sup-

plied with stiff bristly whiskers, 9.

These are important organs oj

touch. They are intimately con-

nected with acute nerves em-
bedded in the skin, by which they
communicate to the animal the

most vivid perception, not only

of contact with substances, but
of movements in the surround-
ing air. When a lion or tiger

is stealing cautiously through
karroos, 139, orjungles, 140, these

whiskers are of the utmost im-
portance ; they indicate the pre-

sence of any obstacle, prevent the

animal from rustling the leaves,

or producing any disturbance

which might alarm the prey of

which he is in pursuit; while the

soft pads that lie under his feet

enable him to move forward with

noiseless steps. These features

—

the canine teeth, sharp talons, and
sensitive whiskers, are common to

a great number of the carnivorous

tribes.
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The lion is now limited to Africa, and parts of

Asia, but formerly it was more extensively

spread. The stern dignity of this noble animal,
his enormous strength, glowing eyes, and deep
roar, combine to render this terror of the desert

one of the most interesting members of the
mimal kingdom. Ths king of the forest is a

9
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term misapplied to this noble beast ; forests are
not his haunts, but burning desert plains and
wide karroos covered only with shrubby vege-
tation, or interspersed with tracts of low brush-
wood. In India it frequents the jungles and the
luxuriant borders of rivers, among which it

makes its lair.

During the day the lion usually slumbers in

his retreat ; as night sets in he rouses from his

lair and begins to prowl. The nocturnal tem-
pests of rain and lightning which in Southern
Africa are of common occurrence, are to him
seasons of joy : his voice mingles with the roar
of the thunder, and adds to the confusion and
terror of the timid beasts upon which he preys,

and upon which he now advances with less

caution and a bolder step. In general, however,
he waits in ambush or creeps insidiously towards
his victim, which with a bound and a roar he
dashes to the earth.
Of the strength of the lion we have most extra-

ordinary examples on record. To carry olf a
man— and this has but too often happened— is a
feat of no difficulty to this powerful brute. In-
deed, when we find that a Cape lion seized a
heifer in his mouth, and, though the legs dragged
upon the ground, carried her offwith apparently
the same ease as a cat does a rat, leaping a broad
dyke with her without the least difficulty—that
another, and a young one too, conveyed a horse
about a mile from the spot where he had killed

it—that a third, which had carried off a two-
year old heifer, was followed on the track for five

hours by horsemen, who observed that through-
out the whole distance the carcase of the heifer

had only once or twice touched the ground,—we
may conceive that a man would be an insigni-

cant burden.*

The tiger* 140, ranks with the

lion in strength, beauty, and
* Kui^ht s Museum of Ai.im red Nature.

ferocity. It is a native of the

warmer parts of Asia, and is

principally found in India and
the Indian islands. It is a

beautifully coloured and marked
animal, the upper parts of the

body being of a bright orange

yellow; the face, throat, and
under-part of the belly being

nearly white : the whole elegantly

striped by a series of transverse

black stripes, some of which are

single, and others double, 10;

those animals having io '£

the largest number c§

of double stripes are

considered the hand-

somest. The mark-
ings upon the head

of a tiger, 11, are

wellworthy of notice.

They are distributed

over the head and
face in the manner
best calculated to

give expression to 5°9-

the noble countenance of the

animal. Over the eyes they are

angular and arched; around the

eyes they are annular; and
towards the nostrils they are

striped and spotted.
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Active, powerful, and ferocious, the tiger is

more to be dreaded than the lion, because it is

more insidious in its attack, and also prowls
abroad by day as well as by night. In some
districts of India and in Sumatra its ravages are

frightful. We are informed by Col. Sykes that

in the province of Khandesh alone one thousand
and thirty-two tigers were killed from the year
1825 to 1829 inclusive, according to the official

returns. In Sumatra the infatuated natives

seldom attempt their destruction, having a
notion that they are animated by the souls of

their ancestors. Tiger-hunting is one of the
favourite field-sports of the East, and as the
chase is not unattended with danger, it is pro-
ductive of proportionate excitement. Though
horsemen as well as persons on foot attend on
these occasions, it is more for the sake of " being
in at the death " than of taking a decided part,

for the horse will seldom stand steadily when
near this dreaded beast. It is to the armed
riders on elephants that the dangerous work of

rousing up the tiger from the jungle-covert is

left, and of firing at him as he bounds along.

The tiger's first object is to escape under the
covert of the long grass or jungle ; but, when
wounded or hard pressed, he will turn with
great fury, and by springing on the elephant's
head or shoulder, endeavour to reach his anta-
gonists.

The following is the most recent account of an
adventure with a tiger, of which there are many
startling tales upon record :—" A letter from
Penang, one of the Indian islands, dated Fe-
bruary 10, 1859, gives the following singular
escape from, but ultimate death by, the attack
of a tiger on a Catholic missionary on that
island, which will be read with painful interest

:

—
' My escape from the tiger,' says the writer,

was truly miraculous, but that of Padre Cuelion
was still more so, as the following details of the
attack upon that worthy priest will clearly

prove. The padre was on his way to church,
and was absorbed in the study of his sermon,
when a tiger, to his utter surprise, suddenly
rushed out of the jungle or tall grass ; but, as

the beast had not measured its distance to a
nicety, the padre, walking very quickly, was
more frightened than hurt. The tiger, however,
brushed so close to the padre that the latter's

trousers were torn, the snap of the beast being
within a hair's breadth of his leg. The brute,
not content with a single spring, made another
charge upon the poor padre, and as he had
nothing to defend himself but his large paper
umbrella, he suddenly opened it out in the
brute's face, which had the effect of cowing it

for a time. The tiger, however, evidently more
pertinacious in his attacks than is wont with
his tribe, charged the padre at least a dozen
times, which occupied nearly twenty minutes.
In the meantime the padre gradually edged to-
wards a tree in an open space of ground ; and,
as there was a large white ants' nest between
him and the tiger, round which the latter had to
make a slight tour, this enabled the padre to
climb the tree and get out of his way. The
tiger, on getting round the nest, was at first

puzzled at not seeing the padre, but in a few
minutes he laid his nose to the ground, and soon
scented the whereabouts of his intended victim.
4 The tiger,' said the padre, ' quietly sat down
under the tree aud gave a wistful look towards
me, but it fortunately was of no avail.' The

natives at length hearing the cries of the worthy
padre, hastened to the spot and rendered the
assistance required. The tiger fled the instant
he heard their shouts. The poor padre burst
into tears, and sang the Te Deura in token of
gratitude for his delivery. Padre Cuelion, how-
ever, did not rally long; the fright had too
serious an effect upon his system, and in about
ten da*T

s he sank to rise no more."

The depredations of lions and
tigers are committed upon the

ground ; butpanthers and leopards,

and especially the latter, climb

trees with facility, and capture

small animals; in fact, in India

the leopard is called by the natives

the tree tiger. With respect to

the panther and the leopard there

^are difficulties in deciding whether
they are distinct species or not.

Both have spots arranged in a

rose form, and in the arrangement
of these rosettes there is conside-

rable variation. The panther is

the larger animal, and generally

of a pale yellow colour. These
animals seldom attack man, unless

provoked.

The cheetah, or hunting leopard,

is spread extensively throughout
Africa and India ; and in the

latter country it is employed to

hunt the antelove, 12.

The sport is usually pursued in the cool of the
morning. The leopard is conveyed to the ground
which the antelopes frequent on a common un-
covered bullock-cart, on which is lashed a native
cot for the animal to crouch on. He is usually
hooded, that he may be more keen when allowed
to see his game. He has also a collar on and a
girdle of rope round his loins. Through each
of these a cord is passed, the ends of which his

keeper holds in his hand, so as to slip the leopard
at the proper moment. The keeper and driver
both sit on the cart, which the spectators follow

either on foot, horseback, or, as in the present
instance, on elephants. When the antelopes are
seen the driver makes a circuit, so as gradually
to approach without alarming them ; the spec-

tators either follow close, or go in a different

direction, in order to distract the attention of the

antelopes. As soon as the cart is within 200
yards of the herd, the keeper unhoods the leo-

pard, and the instant he has caught sight of the
game slips him. The leopard springs from the

cart and sets off, usually at an easy canter, to-

wards the herd, invariably singling out the buck
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as its victim, if there be one in it. The ante-
lopes, now thoroughly alarmed, make off at the
top of their speed ; the leopard gradually, and
with perfect ease to himself, diminishes his dis-

tance till within fifty or sixty yards of the one
he is in special pursuit of; and then, quickening
his pace to its utmost, is alongside the animal

in an instant with a lightning-like rush. He
gives it a pat with his paw, generally on the
haunch, which makes it stagger, and ere it has
time to recover from the shock the leopard seizes

it by the throat and holds it till the keeper comes
up and puts the antelope out of pain by cutting

its throat. The leopard is immediately rehooded,

511.

a little of the blood is caught in a large wooden
ladle (carried on the cart for the purpose) mixed
with part of the entrails, and thrust under his

nose, when he looses his hold of the antelope to
lap up the blood, &c. After this meal he quietly

submits to be led away to, and put on, his cart,

and is allowed a few minutes' breathing-time
preparatory to a second run. In this manner
one leopard will kill four or live antelopes in

succession.

Though the above is a description of what
generally happens, there are variations accord-
ing to the ground on which the antelopes are
found. If it be dotted with bushes or tufts of

high grass, the leopard does take advantage of

these to approach his game, at a canter or trot,

very close ere he makes his final rush. But, to

see the sport to most advantage, it should be on
a perfectly open plain, such as antelopes prefer
to other haunts, and where there is nothing
which the leopard can use to screen his ap-
proach : then is seen in perfection his amazing
speed, even as compared with the known swift-

ness of the antelope.*

Our next selection from the

carnivorous order will present a

marked contrast with the pre-

ceding. The seal tribe are four-

limbed
,
mammiferous (milk-giving),

and carnivorous animals ; instead

* Illustrated Loudon News.

of belonging to the order ot

" fishes,'
9 they are allied to car-

nivorous Quadrupeds. The exhi-

bition of what has been termed

512.

a " talking fish" 13, in various

parts of America and* Great
Britain, is an instance of the
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deceptions practised upon the

public, in the absence of a suffi-

cient knowledge of natural his-

tory.

In the skeleton of the seal, 14,

the four extremities 1, 2, 3, 4,

are distinctly developed. The
posterior limbs are directed back-

wards, so as to appear like a

continuation of the body.

513.

The head is round, and the nose, which is

broad, resembles that of a dog, with the same
look of intelligence and mild expressive phy-
siognomy. It has large whiskers, oblong nostrils,

and great black sparkling eyes. It has no ex-
ternal ears, but a valve exists in the orifices,

which can be closed at will, so as to keep out the
water; the nostrils have a Bimilar valve; and
the clothing of the body consists of stiff glossy
hairs, very closely set against the skin. The
body is elongated and conical, gradually taper-
ing from the shoulders to the tail. The spine is

provided with strong muscles, which bend it

with considerable force ; and this movement is

of great assistance to the propulsion of the body.
Although in most of the foregoing particulars
the seal resembles the quadruped kind, it greatly
differs from all of them with respect to its feet

;

for, though furnished with the same number of
bones as in quadrupeds, they are united to the
body in such a singular manner, and so covered
with a membrane, that they would rather re-
semble fins than feet, did not the sharp strong
claws with which they are pointed show their
proper analogy. The limbs, in fact, are con-
verted into oars and paddles. The anterior pair
have the arm and fore-arm so short, that little

more than the paw advances from the body.*

A scientific gentleman of our
acquaintance very properly de-

scribed the hand of the seal as a
hand in a glove : the eyes are

capable of seeing equally well,

in or out of water ; and the
large whiskers which surround
its nostrils act precisely for the
seal, when exploring rocks and

• Knight's Muoe-im of Animated Nature.

masses of ice under water, as the

whiskers of the lion and tiger do,

when those animals are prowling

through their haunts.

The common seal can remain under water for
about five minutes, and swims so rapidly that, if

alarmed, it will proceed nearly half a mile during
that period. The seal is intelligent and docile,

and easily domesticated; it becomes attached
like a dog to its master, and may be readily
taught to assist in fishing. Many anecdotes re-

specting tame seals are recorded. Few animals
have a finer sense of hearing, and musical sounds
appear to afford it great delight. Lang, in his

account of a voyage to Spitzbergen, states that
the violin, when played on board the vessel,

would generally draw around it a numerous
audience of seals, which would continue to follow

it for miles. Sir Walter Scott alludes to the
same curious fact in the following lines :

—

" Hude Heiskar's srals through surges dark
Will lon<* pursue the minstrel's bark."

The common seal is from four to five feet in

length ; its colour is yellowish-grey, more or

less dappled and spotted with dusky-brown.*

The walrus, 115, is also a car-

nivorous animal, although it partly

subsists upon marine vegetation.

It is so classed by naturalists on

account of the formation of its

teeth, which agree with those of

the carnivora. The tusks of this

animal are canine teeth enormously

* Maunder'* Treasury of Natural History.
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developed ; these are instruments
of prehension* and defence ; and
are also used for progression,

aiding the animal in climbing
over icebergs, and in traversing
the shores which it frequents.

Although classed with the carni-

vora, the walrus is probably omni-
vorous.

\

Bears are widely distributed

animals, being found in Europe,
Asia, and America, and more
rarely in Africa. Some of them
live almost entirely upon vege-
table diet

; yet they retain carni-

vorous habits, and, like the walrus,
are in reality omnivorous. They
frequent the recesses of moun-
tains and caverns, and the depths
of forests. In winter they lay
up in caves and hollow trees,

passing the cold season in almost
entire abstinence from food. The
Alpine bears are brown ; in

some parts of Europe they are
black ; in some parts of Norway,
they have been found of a grey
colour, almost approaching to

15
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white ; and in the polar regions

they are white, 260.

Bears, 15, are distinguished by
their ponderous bulk, massive

* Used for seizin?

t Eutiu^ all substances indiscriminately.

limbs, and clumsy gait. Their
walk is plantigrade,* and their

huge claws project from the

foot, and are not re-tractablef

like those of the lion, tiger, &c.

When bears retire to their winter quarters, to

pass the season in a state bordering upon tor-

pidity, they are generally fat ; and when they
come forth in the spring they are lean, the fat

being absorbed for their nutriment. The winter
retreat of the American black bear is thus de-
scribed:—The animal selects a spot under a
fallen tree, where it scratches a hollow in the
earth ; here it retires at the commencement of a
snow-storm, and the snow soon furnishes it with
a close warm covering. Its breath makes a
small opening in the snow, and the quantity of

hoar frost which gathers round the opening,
arising from the frozen vapour of the animal's
breath, points out its place of hiding to the
hunter, who pursues these animals for their furs.

Hyasnas, 1 6, form a remarkable

group of carnivora. They are

16
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restless, wild, and savage in

temper ; the body is rather elon-

gated, the posterior part of the

the back depressed. The feet of

some species are digitigrade ;% in

others they are semi-plantigrade. §

Hyaenas are destined to fill an important sta-

tion in the economy of nature. It is their part,

with vultures, 419, and other foul-feeding crea-
tures, to cleanse the earth of putrescent animal
matters, and especially of the decaying carcasses
of the larger beasts, whose remains, if not
speedily removed, would infect the atmosphere

* Walking on the flat sole of the foot
1 Capable of being- withdrawn.
I Formed for walking on the toes

\ Wa king partly on the sole of the fool
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with pestilential effluvia. They are Nature's

scavengers, and assiduously do they labour in

their vocation : they clear the battle-field of the
victims of barbarous warfare, gorging on the
bodies of the slain ; they disinter the dead from
the lightly-covered grave ; they ransack towns
and villages in search of offal ; they prowl about
the fields, and around the enclosures of human
dwellings. The carrion which chance throws in

their way furnishes a luxurious meal, nor are

the strongest bones unacceptable—such is the
power of their jaws, that they crunch the thigh-

bone of an ox for the sake of the marrow it

encloses.

Carrion and dead bodies, however, are not
their only food ; they prey upon horses, sheep,

and cattle, often committing extensive depreda-
tions ; nor are human beings safe from their

murderous assaults. They seldom, indeed, at-

tack man openly, and usually avoid a contest
with him ; but when driven to self-defence, they
turn furiously upon their assailant, and combat
with determined obstinacy. On the contrary,

the sleeping man, woman, or child, which they
chance to discover in their nightly prowl, almost
certainly falls a victim. Their haunts by day
are dens and caves, gloomy rocks, and the ruins
of towns and sepulchral monuments of antiquity

;

there the "fell hyaena" rears her brood. As
darkness sets in, these fierce beasts emerge from
their lair, and menacing, with teeth displayed
and glaring eyes, warn the intruder to a timely
retreat.*

The hycena has generally been

regarded as perfectly untameable ;

but some instances are on record

of their having been tamed, and
exhibited a dog-like attachment.

Marsupialia—E.

The marsupialia constitute an

interesting order of animals, dis-

tinguished by the possession of a

pocket or pouch, into which the

young retire when alarmed, or to

seek warmth from their parent.

The word marsupium means a

purse or pouch ; and hence, these

animals derive the name of mar-

supialia. Of this order are the

opossum, hanguroo, 17, &c. The
latter is peculiar to Australia,

being the only wild animal of

any considerable size.

The use of the pouch, 18, is

to hold and foster the young

* Knight's Mauum of Animated Nature.
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while they are in a helpless

condition. The young of the

17

516.

marsupialia are generally born in

a more feeble state than those

of other animals. The opossum,

hanguroo* &c, progress by a

series of leaps, to which their

large hind feet, 19, and enor*

* Spelt also kangaroo, but more properly ns abc-*a
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mously muscular tails, 20, con-

tribute. The feeble young would
soon be left behind, in the rapid

flight of the parent, but for the

admirable provision by which the

female kanguroo, 17, is enabled
to cany her young without
impeding her own movements.

EODENTIA F.

The animals of this order
occupy in some respects an inter-

mediate place between the purely
carnivorous and herbivorous mam-
malia. The name is derived from
the Latin, and means gnawing.
Rodents, f, have two long chisel-

shaped incisor teeth in each jaw,
and a vacant space between these

and the molars. These gnawing
teeth are admirably adapted to

the purpose they have to fulfil
;

they are sharp and adapted to

make their way through vegetable

substances ; and strong and firm,

so as to bear the constant action

to which they are subjected.

They are, generally speaking, of

small size, and are very nume-
rous, sometimes prevailing in such
multitudes as at certain seasons

to destroy the vegetation of ex-

tensive districts. Some of them
are the most gentle of the mam-
malia, while others are so fero-

cious that if their size and
strength were in proportion, they

would be exceedingly formidable.

Squirrels, rats, mice, hares, rabbits,

Jbeavers, &c, belong to this order.*

The beaver, 1, is found only in

the colder parts of temperate

latitudes in the northern hemi-

* Some interesting information upon rats, mice,
squirrel*, hares, Ac. 'will be given in our account of
tlie Fields and Woods

sphere, in wild places, by the

banks of pools, lakes, and streams,

which lie in the fastnesses of the

forests, and distant from the

abodes of man.
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The beaver is so decidedly a gnawing animal
in the structure of its teeth, that it may without
impropriety be considered as the most perfectly

typical one of the order to which it belongs.

Its cutting teeth are two in each jaw, very large

and strong, and standing so far clear of the lips,

that the animal can easily gnaw or cut a hard
substance without the least danger to those
organs. The structure of these teeth, though
common to most of the order, is peculiar and well

worthy of notice. On their front sides the teeth
are broad and flat ; not white like those of most
animals, but of a brownish yellow. They have
along the front surfaces a plate of very hard
enamel, which covers the bone or principal sub-
stance of the tooth, just as a piece of steel may
be seen covering the iron on the cutting edge of

a chisel, which is both sharp and not liable to

be broken. The body of the tooth is compact,
but not very hard bone ; and it is strengthened
by a projecting ridge on the posterior surface, in

the same manner as hoes and various other tools

are fortified, by a ridge extending from the socket
which receives the handle. The tooth is thus

formed upon the most skilful mechanical prin-

ciples, in the distribution of the materials and
in the form. Bone, though not so hard a sub-

stance as enamel, is tougher, just as iron is

tougher than hardened steel. The softness

makes it wear faster than the enamel, ana the

toughness makes the tooth less easily broken. It

the whole tooth had been of enamel, it would in

time have become blunted, by the cutting edge
wearing down faster than the rest ; but the

bone wears with 'less action than the enamel

;

and thus the enamel always stands highest, and
forms a cutting edge, while the bone supports it

behind, like the basil or stopping edge of a tool.

Thus the cutting tooth of the beaver is a chisel,

and whether the carpenter's chisel has been
made in imitation of it or not, the same arrange-
ment of iron and steel as there is of bone and
enamel in the tooth is the best possible for a



OK, PLAIN

chisel of ail work. There is one property in the

chisel of the beaver, however, which no art of

man can give to the chisel of the carpenter

;

the incisive, or chisel-teeth, in the beaver have
not roots consisting wholly of hone, as in the
case of most animals, and as in the grinders of

the beaver itself, they are inserted deeply in

the jaws, but they are inserted in a peculiar

kind of socket, a socket which exists only
during dentition in other teeth. /These sockets

continue gradually to produce the tooth in such
a manner as that both bone and enamel grow at

the root as fast as they are worn down at the

point, and consequently those chisel-teeth re-

main in good condition during the whole jife of

the animal. Their chisel edges are directly

opposed to each other, so that when the animal
bites it bites clear, just m the same manner as a
workman cuts a wire or other small piece of

metal, with his cutting pincers.*

The animal, thus furnished

with an effective tool, applies it

not only for purposes of susten-

tation, but constructs houses, 2,

which are inhabited by separate

families, and grouped into little

toivns or colonies. Their food

consists of the large root of a

water lily. They accordingly

erect their houses on little islands

in the neighbourhoods where
these roots may be found. In
order to protect their houses

from injury by water, they con-

struct dams, 3, which they also

do, in certain instances, to pre-

vent the water running off, and
leaving the ground so dry as to

prevent them obtaining the roots

upon which they live.

The houses are built of bits of wood and mud

;

and one house is generally occupied by four old

and six or eight young ones. " I have seen,"
says Mr. Hearne, "a large beaver-house that
had near a dozen apartments under one roof;
and, two or three of these only excepted, none
of them had any communication with each other
but by water. As there were beavers enough to
inhabit each department, it is more than pro-
bable that each family knew their own, and al-

ways entered at their own doors, without any
further connection with their neighbours than a
friendly intercourse, and to join their united
labours in erecting their separate habitations,
and building their dams where required."

In building their houses they
make the inner walls smooth, by

* Partington's British Cyclopaedia.
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biting off any ends of wood
that may project. They cover

the outside of the walls every
autumn with fresh mud. In
summer they vary their diet, by
eating various kinds of herbage,

and such berries as grow near

their haunts. In the spring

they rove about until a little

before the fall of the leaf, when
they return again to their old

habitations, and lay in their

winter stock of food.

The American beaver is pursued both for its

fur, and for the sake of a peculiar odoriferous
secretion, termed castor, which is contained in

two little glands, each about the size of a hen's
egg. This substance, as we find it in the shops,
is of a brownish unctuous consistence, has a dis-

agreeable narcotic smell, and a nauseous acrid

taste : it was at one time esteemed as possessing

considerable medicinal properties, but is now
chiefly employed by perfumers. Beaverfur was
formerly a most important article of commerce

;

but the animals have in recent times been exter-
minated from so many extensive tracts which
they once inhabited, that it is now far less con-
siderable than |t was half a century ago. To
this may be added, that the present custom of

using silk and other materials in lieu of beaver's

fur in the manufacture of hats, has wonderfully
lessened the demand for it, as well as reduced
the price. An idea, however, may be formed of

the astonishing number of beavers'
1

skins that
were once made use of, when we state that
in 1808 no less than 126,927 were sent from
Quebec alone to this country. The flesh of the
beaver is much prized by the Indians and Cana-
dian voyagers, especially when roasted in the
skin after the hair has been singed off ; and in

some districts it requires all the influence of the
fur-traders to restrain the hunters from sacri-

ficing a considerable quantity of bearerfur every
year to secure the enjoyment of this luxury

;

and Indians of note have generally one or two
feasts in a season, wherein roasted beavers are
the prime dish. It resembles pork in flavour,

but requires a strong stomach to sustain a full

meal of it.*

Edentata—g.

The edentata are characterized

by the absence of those front

teeth, which in the rodentia are

so conspicuous. The name, which
signifies toothless, is not altogether

appropriate, since the greater

* Maunder's Treasury of Natural Hiaiury.
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part of the animals included in

this order are not wholly without
teeth. They are either climbers

or burrowers, while one species is

aquatic. They feed upon insects

and other small earth-animals,

which require little mastication;

some feed upon leaves. This
order includes ant-eaters, g, sloths,

armadillos, &c.

The great American ant-eater,

8, is characterized by the total

+ absence of teeth, a narrow head, 8,

with an extremely slender elonga-

ted snout, 9, the mouth being a
small slit at its extremity ; the
tongue, 10, long, cylindrical, and
moistened by a gummy saliva,

which catches the ants upon which
the animal feeds. The ant-eater

519.

uses its long claws, 11, to. tear

the ant-hills to pieces, when the

insects are alarmed, and retire

into their hiding places. The
movements of the tongue, when
being darted out and again drawn
back with the insects, is wonder-
fully rapid.

Armadillos, 12, are curious

members of this order* They

are found only in South America,
and chiefly in the great valley of

La Plata. The name means
" clad in armour," their bony
covering having a resemblance to

plate armour.
12

520.

They live chiefly in burrows, descending at an
angle of forty-five degrees, till they gain a depth
of about two feet and a half below the surface ;

they then proceed for four or five feet more
without descent, or rather with a little rising,

and the dwelling is at the further extremity.
By this mode they obtain a roof strong enough
not to fall in ; and the turn which it afterwards
takes secures them from rain, the quantity of
which that can enter by the small external
opening is not, under ordinary circumstances,
very great. Some of the species remain con-
stantly in their burrows during the heat, and
even the light of the day, and come abroad to
feed only during the night. Others come
abroad at all times, and are less easily alarmed.
They all, however, make for their burrows when
pursued ; and if they find that they cannot
reach them, they set about earthing themselves
with great expedition. Notwithstanding the
shortness of their legs, the apparent weight of

their mailed covering, and its stiffness, which
prevents flexure of the spine and those alternate

risings of the shoulders and the crupper, which
are seen in the ordinary mammalia, their pro-
gressive motion in a straight line is by no means
slow, for some of them will outrun an ordinary

man. They owe this rapid motion entirely to

the great muscular power of their legs, and to

that concentration of the action of the whole
body toward the sacrum as a point of rest, which
urges them forward when digging.

Their digging is not confined to the excava-
tion of their dwellings, for they also practise it

in the seeking of their food. They thus get at

tuberous roots in the ground, and also at worms
and other small ground animals. As the struc-

ture of their tongues is not so well calculated

for the capture cf ants as those of ant-eaters,

they do not devour these insects in such num-
bers; but they are said to exterminate them
much more speedily and completely from places

where they abound. They effect this by mining
obliquely into the ant-hills in all directions, and
especially by digging down upon those places

where the chrysalids cf the young ants are col-

lected, the capture of which annoy s the workers
more than that of a part of their own numbers.
The holes which they make are also too deep and
large for beins easily fiBed up by the. ants ; and
as they admit water to the rery lowest inhabited
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part of the hill, the ants are either driven out

or drowned by the first rain that falls. Indeed,

the best way of destroying a large ant-hill in

any country, is to lay it open by boring in the

same manner as is done by the armadillos

The sloth, 4, is a quadruped of

most uncouth appearance. Its

fore legs are twice as long as the

posterior pair, and when walking

4

521.

on the ground its actions are

most awkward and laborious.

Its natural mode of progression,

however, is by clinging to the

branches of trees, its body
hanging underneath them. The
inverted position of the feet,

5, gives it a power of grasping

the trunks of trees, which no
other animals possess. Its power-
ful claws, 6, and the strength of

its long arms, make very efficient

weapons of defence against the

large snakes by which it is fre-

quently attacked. Upon the

trees, sloths are quite active, and
in their suspended position they

crop the leaves and smaller

branches, of which they devour
a considerable quantity.

Pachydermata—H.

The term pachydermata is de-

rived from two Greek words,
signifying thick and skin, and
refers to the thickness of the hide,

which distinguishes the animals

TEACHING. 181

of this order, such as the rhino-

ceros, hippopotamus, elephant, hog,

&c.

The hippopotamus is exclusively

a native of Africa. In noticing

this animal we are struck with
its ponderous head, 13, the enor-

mously thick lips, 14, the distended

nostrils and muzzle, 15, together

with the great tusks, 16 (which
are completely covered by the

thick lips, when the mouth is

closed), and between which are

the enormous incisor teeth. The
eyes and ears, 17, are small, and
are placed on the apex of a

curiously -formed head. Now
why are the eyes and ears thus

placed, and the orifices of the

13

522.

nostrils embedded in a thick

moveable muzzle? Because, the

hippopotamus being of aquatic
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habits, yet not being amphibious,

requires to hear, see, and breathe,

while its body is immersed in

water. From the peculiar forma-

tion of its head, the animal, by

raising merely a small upper sec-

tion of its head above the sur-

face, can look around, listen, and
breathe freely, while the body is

completely sub-merged.*

The hippopotami feed chiefly

on coarse grass. In districts

frequented by man they generally

pass the day in the water, and
obtain nourishment during the

night; but in other places they

often pass a portion of the day,

as well as the night, upon dry

land.

Quiet and inoffensive, it is only when attacked
that the hippopotamus becomes furious, and if

hard pressed on land, he rushes open-mouthed
with the utmost desperation on his aggressor,

^.f the party attacking the animal in his watery
domicile be in a boat, their danger is extreme.
Captain Owen, during his voyages to explore
the shores of Africa, had many encounters with
these animals. While examining a branch of

the Temby river, in Delagoa Bay, a violent shock
was suddenly felt from underneath the boat, and
" in another moment a monstrous hippopotamus
reared himself up from the water, and in a most
ferocious and menacing attitude rushed open-
mouthed at the boat, with one grasp of its tre-

mendous jaws seized and tore seven planks from
her side ; the creature disappeared for a few
seconds, and then rose again, apparently intend-
ing to repeat the attack, but was fortunately
deterred by the contents of a musket discharged
in its face. The boat rapidly filled, but as she
was not more tnan an oar's length from the
shore, they (the crew) succeeded in reaching it

before she sank. The keel, in all probability,
had touched the back of the animal, which, irri-

tating him, occasioned this furious attack ;
and,

had he got his upper jaw above the gunwale, the
whole broadside must have been torn out. The
force of the shock from beneath, previously to
the attack, was so violent, that her stern was
almost lifted out of the water, and Mr. Tambs,
the midshipman, was thrown overboard, but
fortunately rescued before the irritated animal
could seize him.f

A remarkable contrast in the

formation of the head is presented

* See The Reason Why, Natural History, for a
complete view of the reasons for the peculiar formations
of animals.

t Knight's Museum of Animated Nature.

by the tapir, 18, another animal

of the same order. The ears are

in a similar position, but the eyes

are lower down, and the mouth,

19, is accompanied by a short

proboscis, 20. The fondness of

this animal for water is nearly as

great as that of the hippopotamus,

and though, like the latter, it can

sustain total immersion for several

minutes, it cannot float for those

lengthened periods which the

hippopotamus does ; it is a more
active animal than the latter, and

is able by its greater speed to

find in the depths of its native

forests that security and conceal-

ment which the hippopotamus

seeks from immersion in streams.

The tapir
employs its

proboscis in

the prehen-

sion of food,

and fre-
quently im-

merses its

head beneath
the water to

explore the

banks of streams.

America, India,

Sumatra.

524.

It is found in

Malacca, and
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The Indian tapir exceeds the American in

size : it has no mane, and the snout is longer
and more proboscis-like. The most striking

external difference between the eastern and
western animal, however, is in colour. Instead
of being of the uniform dusky-bay tint of the

American, the Indian tapir is strangely parti-

coloured. The head, neck, fore-limbs, and fore-

quarters are quite black : the body then becomes
suddenly white or greyish-white, and so conti-

nues to about half way over the hind-quarters,
when the black again commences abruptly, and
is spread over the legs. The abruptness and
contrast of the marking of this animal makes it

look precisely as if it were covered round the
body with a white horse-cloth, leaving the fore
and hind-quarters exposed. The young, until

the age of four months, are black, beautifully
marked with spots and stripes of fawn colour
above, and white below.*

The elephant, 1, is the largest

of all living animals, and although
prodigiously strong, is remarkable
for docility. Contrasting the

head of the elephant with those

of the hippopotamus, 522, and the

tapir, 523, we first notice the

largeness of the ears, 2 ; we notice

that the tusks, which, in the

hippopotamus, 522, spring from
the lower jaw, in the elephant

project from the upper jaw, 3.

The stature of the body
j
of the

elephant is considerably higher
than that of either the tapir or

the hippopotamus ; but the trunk,

• Kuighfa Museum of Animated Nature.
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4, supplies to the elephant a

means of communication with its

food; while the large mouth of

the hippopotamus enables it to

gather the vast amount of vege

table matter necessary to sustain

its gigantic system.

The elephant is unable to

endure immersion in water, like

the tapir or the hippopotamus, but

it fills its large trunk, 4, and pro-

jects the water over its body,

greatly enjoying this method of

ablution.

The trunk of the elephant is

wonderfully formed. It is com-

526.

posed of countless cartilaginous

rings, and consists of a sort of

double tube. At its end there is a

Jinger-like appendage, 5, which the

animal uses as an instrument of

touch, and to take hold of small

substances, while larger ones are

seized by a curl of the extremity

of the trunk, 6. When it has

527.

obtained food in this manner, the

trunk is raised and bent, and the

extremity thrust into the mouth.

In this *way the trunk answers all

the purposes of a hand ; but the

animal also breathes and drinki
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through it, 7. When the elephant

lies down, it curls its trunk upon

528.

the ground, 8. The feet and legs,

though apparently stiff and awk-
ward, are not so in reality. The
fore-foot can be used with con-

529.

siderable adroitness as a kind of

hand, in connection with the
trunk. The hind legs of the

530.
(

elephant bend forward, 9, just as

our knees do, and not backward,
as in many quadrupeds. This

provision has doubtless been made
on account of the great weight of

the animaPs body, which he is

thus enabled to lower gradually

;

otherwise it would be equally

difficult for him to lie to take rest
/

or to rise from the ground.

Some extraordinary narratives are told of the
sagacity of the elephant :—A painter was desi-

rous of drawing the elephant, which was kept in

the menagerie at Versailles, in an uncommon
attitude, that of holding his trunk raised up in
the air, with his mouth open. The painter's
boy, in order to keep the animal in this posture,
threw fruit into his mouth ; but as he had fre-

quently deceived him, and made him a pretence
only of throwing the fruit, the elephant grew
angry, and as if he had known the painter's in-

tention of making his picture was the cause of

the affront that was offered him, instead of re-
venging himself on the lad, he turned his resent-
ment on the master, and taking a quantity of

water in his trunk, threw it on the paper which
the artist was drawing on, and spoiled it.

Elephants in India were once employed in the
launching of ships. One was directed to force a
very large vessel into the water, but it proved
superior to its strength. In a sarcastic tone of
voice, his master desired the keeper to take
away the lazy beast, and bring another in his

stead ; the distressed animal instantly increased
his efforts, in doing which he fractured his skull.

The rhinoceros, 10, is the most
singular and characteristic of the

pachydermatous animals. It de-

rives its name from a Greek term
applicable to the " horn on the

nose.'' Some species have a
single, others a double horn, or

pair of horns, 11. The termina-

tion of the feet are very different

from those of the elephant. Each
has three toes, 13, the middle one
being the largest, the side ones

being of equal size, and all three

are furnished with short, flat, and
blunt hoofs ; the ears are of

moderate size, erect, and pointed,

12.

It is understood that there are

six living species of rhinoceri,

and these are found in Africa,

India, Java, and Sumatra. They
are herbivorous, and fond of
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rolling in the mud, which cools

the thick hide with which they
are covered.

10

531.

A party on horseoack in India had proceeded
to a wood, when in a marshy place they came
upon a rhinoceros and her young one. The mo-
ther, on seeing them, arose and drove her young
one towards the wood, and when it stopped as if

in sport, pushed it forward with her snout.
One of the company, out of bravado, rode up,
and drawing his sword, cut at the hinder parts

of the old one, but the blows did not penetrate,
on account of the hide, and some white marks
only appeared. The mother bore all patiently
till her young one was safely hidden in the
bushes and brushwood. Then the scene was
changed. The irritated beast turned suddenly
on her persecutor, whose life was saved by his

frightened horse, which galloped back to the
party followed by the infuriated rhinoceros,
overturning trees and everything in her way.
As soon as she saw the rest of the company

she attacked them, and they avoided her by
getting behind two great trees, scarcely two
teet apart, between which the rhinoceros in the
blindness of her rage rushed, making them
Iremble like reeds Whilst she was thus entan-
gled, they used their fire-arms with fatal effect
and slew her. The rash man who attacked her
by himself had a very narrow escape ; for she
turned short upon him with a terrible roar,
and seized him by the boot, which fortunately
for him was made of light stuff and gave way,
by which accident he escaped.*

* i artiog ton's British Cyclopaedia.

SoLIDUNGULA.

The animals of this order are

by some naturalists included with

the pachydemtata ; but they more
properly form a distinct order of

solipedes (entire footed), or soli-

dungulous mammalia, having hoofs

that are not divided. The horse,

ass, mule, zebra, &c, are of this

order. They all resemble each
other in the structure of their

skeletons, and the number and
form of their teeth. The chief

|

differences upon which distinc-

tions of species are founded, are

external, consisting in the diffe-

rent lengths of the ears, the

various character of the hair,

more especially that of the mane
and tail, the different markings,

and what are called " points " of

form and expression, 14.

The horse is so valuable to

man, that its various breeds have
been studied with great care, and
the anatomy of the horse elevated

into a science, and made the

principal study of the veterinary

profession.

The parts of a horse essential

for observation in the selection
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of an animal are thus placed and
named : the muzzle, 1 ;

gullet, 2 ;

windpipe, 3 ; crest, 4 ;
withers, 5 ;

chest, or counter, 6 ;
girth, 7 ;

back, 8 ;
loins, 9 ; hip, 10 ;

croup,

11 ; haunch, or quarters, 12;
^/^A, 13 ; hock, 14 ;

shand, or

cannon, 15
; fetlock, 16 ;

pastern,

17 ;
shoulder, 18 ;

elbow, 19
;

fore-thigh, or fore-arm, 20
;

&>2e<9,

21
;

coronet, 22 ;
pozV^ £Ae

/iOC&, 23 ; ham-string, 24.

533.

An old writer says that a perfect horse should
have the fcraw/ broad, the kips round, the mane
'ong ; a countenance like a lion, a »o.se like a
sheep, the head, legs, and skin of a deer, the throat
and neck of a wolf, and the ear and tail of a fox.
The " points " of a horse are more scientifi-

cally defined in the following :—The head should
not be disproportionally large, and should be
well set on ; i. e., the lowerjaw-bones should be
sufficiently far apart to enable the head to form
that angle with the neck which gives free motion
and a graceful carriage to it, and prevents its

bearing too heavily on the hand. The eye shoud
be large and a little prominent, and the eyelid
fine and thin. The ear should be small and
erect, and quick in motion. The lop-ear indi-
cates dulness or stubbornness ; and when it is

habitually laid too far back upon the neck, there
is too frequently a disposition to mischief. The
nostril in every breed should be somewhat ex-
panded ; it can hardly be too much so in the
racer, the hunter, the roadster, and the coach-
horse, for the horse breathes only through the
nostril, and would be dangerously distressed
when much speed is required of him, if the nos-
tril could not dilate to admit and to return the
air. The neck should be long, rather than short

;

it then enables the animal to graze with more
t-.isi- ;> ,i to throw his weight more forward,
wnethvr he is in harness or galloping at Ids ut-

most speed. It should be muscular at its base,
and gradually become fine as it approaches the
head. The withers should be somewhat high
in every horse, except perhaps that of heavy
draught, and it does not harm him, for there is

larger surface for the attachment of the muscles
of the back, and they act at greater mechanical
advantage. A slanting direction of the shoulder
gives also much mechanical advantage, as well
as an easy and pleasant action, and a greater
degree of safety. It must not, however, exist in

any considerable degree in the horse of draught,
and particularly of heavy draught. The chest

must be capacious, for it contains the heart and
the lungs, the organs on which the speed and
endurance of the horse depend. Capacity of

chest is indispensable in every horse, but the
form of the chest admits of variation. In the
waggon-horse the circular chest may be admit-
ted, because he seldom goes at any great speed,
and there is comparatively little variation in the
quantity of air required ; but in other horses the
variations are often extraordinary. The quantity
of air expended in a gallop is many times that
required in hard work. Here we must have
depth of chest, not only as giving more room for

the insertion of the muscles on the action of

which the expansion of the chest depends, but a
conformation of the chest which admits of that
expansion. The loins should be broad, the quar-
ters long, the thighs muscular, and the hocks
well bent and well under the horse.

The zebra, 1, is one of the most

534.

beautiful quadrupeds, uniting to

the grace of the horse, and swift*
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ness of the stag, a peculiar com-
bination of colours, that renders

its appearance admirable.

This animal is rather larger than the common
ass, and bears some resemblance to the mule.
The head is of moderate size and well formed,

the ears long, the legs delicate, the body grace-

ful, and the beauty of its shape heightened by
the smoothness of the skin. The colour is either

milk white, or faintly tinged with brown, or pale

ferruginous, and the whole animal adorned with
alternate pale and fuscous bands disposed with
such amazing regularity as to have rather the
appearance of art than nature. The stripes run
in a transverse direction, both on the body and
limbs. The head is striped with fine bands of

black and whitish, forming a centre in the fore-

head. The neck is adorned with stripes of the
same, running in the same direction as those on
the back, all which point perpendicularly towards
the belly. The thighs and legs are fasciated

transversely with fuscous. The tail is of mo-
derate length, round, rather slender, marked
with blackish bands, and terminated by a thick

tuft of brownish hair. The colours in the male
are remarkably vivid, being sometimes of a fine

yellow or yellowish, with the stripes nearly
black ; the female is almost white, with the
stripes brown.
These animals are found in the hotter regions

of Africa, from Ethiopia to the Cape of Good
Hope, and are in particular met with in great
plenty in the extensive solitary mountainous
wastes of the latter tract of country. They live

in large herds, and possess much of the manners
both of the horse and the ass, are excessively
swift and vigilant, and prefer subsisting on the
hard and dry herbage their sterile ham .j

afford, to descending into the more fertile and
frequented plains. The disposition of the zebra
is more unmanageable than that either of the
horse or ass ; and even such as have been taken
when very young have evinced the same invin-
cible degree of passion for liberty, when grown
up, as those caught at an age of maturity.*

RUMINANTIA—I.

Of the various orders of mam-
malia the ruminantia is the most
valuable to man, the species

comprising it are most universally

distributed. The character upon
which the order is founded, is a

very distinct one, belonging to

the whole of the order, and to

no other mammalia. They are

herbivorous animals, provided
with four stomachs ; the first so

situated as to receive a large

* Rcea'a Cyclopedia.

quantity of vegetable matters

coarsely bruised by a first masti-

cation, which passes into the

second, where it is moistened,

and formed into little pellets,

which the animal has the power
of bringing again to the mouth
to be re-chewed, after which it is

swallowed into the third stomach ;

from which it passes into the

fourth, where it is finally digested.

Ruminating animals are also

the only ones provided with
horns inserted in the bone at the

upper part of the head ; and the

various forms of horns, with the

character they impart to the

animals upon which they grow,

are well worthy of observation.

The horns of the muntjach, 5,

stand erect, and are slightly

curved inward at the tip ; those

of the chamois, 4, are placed very

forward on the head, diverging

as they rise upwards, then hooking

backwards and inwards ; those

of the reitboTc, 3, bend in just the

contrary direction to the pre-

ceding, and are indented by a

deep spiral twist. The horns of

sheep, 2, 6, present many curious

varieties. In Iceland there are

races of sheep remarkable for

having horns varying in number
from three to eight.

The ibex, 11, has huge sweeping
horns, which curve boldly over

the back, their front surfaces

presenting a series of protube-

rances, forming imperfect rings ;

the length of these horns is

often three feet. The wapiti, 9,

has large branching horns, the

branches terminating in sharp

solid points ; while the carabous
9

10, consist of slender branches,
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terminating in palmated expan-
sions, with finger-like points.

The horns of the gnu, 8, are very

large at the hase
; they descend

outwardly, and turn upwards,
forming an enormous hook. Par-
ticular species have horned males

only ; while others have both

males and females horned, the

horns of the males being gene-
rally most developed. Some
horns are hollow, others are

solid. Some animals retain their

horns, while others shed them
periodically.

Horn differs from bone by

535.

being soft, flexible, tough, semi-

transparent, and capable of being
cut and compressed into a variety

of forms. It is employed to

make handles for knives, forks,

&c, spoons, combs, snuff-boxes,

and various other articles. It

was formerly used instead of

glass for windows, and is still

employed for lanterns. The im-

ports of horn into Great Britain

from foreign countries amounts
to nearly four thousand tons

yearly.

The stag begins to acquire his

antlers (horns) in the spring, and
loses them early in the spring

succeeding. His first antlers, 11,

are straight and simple—he is

now termed a brocket ; the next

year's pair, 12 to 14, are larger,

and have a brow antler directed
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forwards from the main stem,

sometimes with one or two small

branches above ; the third year's

antlers, 15, 16, have two forward
stems, besides the brow antlers,

and one or two snags at the top.

In subsequent years the stems

and snags are more developed.

536.

The structure of the feet of
ruminantia exhibits a wise adap-

tation to the wants of the animals

in the different regions which
they inhabit. The foot of the

camel, 18, which is planted with
a heavy downward stamp, and
lifted straight up and high, is

adapted for treading upon sand.

537.

It is furnished underneath with
an oval cushion, which, meeting
the sand with a dead pressure,

has little tendency to sink into

it. The extremities of the toes
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are fortified by flat nails, which
have a very slight resemblance

to proper hoofs. These give

firmness to the cushion that lies

underneath, and whicli also an-

swers the purpose of preventing

the heated sands from distressing

the animal upon its journey.

The foot of the llama, 17,

instead of having the toes united

into one padded foot, as is the

case with the camel, is distin-

guished by having them well

separated, each toe having a

complete pad. This foot is re-

markably well adapted for holding

on upon the rough surfaces of

rocks and precipices. The llama

is a mountaineer, cropping the

herbage of elevated ranges, but
having sometimes in its wander-
ings to cross barren and heated

tracts. The feet of the rein-deer,

19, 20, are very deeply fissured ;

when pressed to the ground they

spread, 19, and when raised

again they close, 20, sometimes

with a smart snap ; the hoofs

are round, and the accessory toes

are much developed. Here wc
see a combination of the foot of

the ox, which grazes in humid
grassy plains, and the goat, which
bounds over rocky mountain
heights. The reason is plain ;

the deer browses upon lichens

or mosses which it finds on the

mountains of Lapland ; it has to

walk upon deep snows, and the

spreading foot is efficacious in

preventing its sinking into the

snow, while the firm and pointed

toes, when the foot is closed,

serve to give the animal a firm

footing upon the mountain crags.

The giraffe is a most remarkable
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ruminant. Its horns, 1, differ

both in texture and shape from
those of all other horned quadru-

peds, forming a part of the skull,

and consisting of two porous bony
substances, with which the top of

the head is armed, and which are

placed just above the ears, and
crowned with a thick tuft of stiff

538.

upright hairs. These have been
described by naturalists as wea-

pons of defence; but we are in-

clined to think that they are also

instruments of feeling. The
animal browses upon the tender

branches of trees, to which pur-

pose its small head and long neck
are subservient. The ox looks

down upon the pastures; but with
the giraffe, the order is inverted,

its food being over and around its

head. As the animal carries its

head beneath and through the

branches of the trees, the long

hairs upon the erect horns come
in contact

#
with the leaves above

them, and the animal, without a

constant effort to look up, in fact,

with its eyes turned downward
and backward, to guard a<r;iinst

the stealthy attacks of the lion,

is able to apprehend its food.

The giraffe is furnished with
an extraordinary tongue, 3, long,

slender, pointed, and endowed
with a surprising degree of mo-
bility ; it is capable of being

greatly elongated, and of bekig

coiled round twigs or branches,

and of drawing them into the

mouth. In this respect it is

analogous to the proboscis of the

tapir, and is at once a feeler, a

grasper, and an organ of taste.

The camel is another remark-

able individual of this order. In

addition to its remarkable feet,

537, it has a singular hump or

humps, 4, upon its back, and it

possesses the power of secreting

water in the cells of its stomach,

so as to subdue the pains of thirst

when crossing a desert, by re-

peatedly moistening the coats of

that organ with the expressed

fluid. „

The humps upon the camel's

back, 4, are composed of masses
offatty matter, which the animal

consumes under circumstances of
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privation. That is to say, this

tatty matter is absorbed by the

system, and nourishes it, until

fresh supplies of food are ob-

tained.

540.

When the camel is in a region

of fertility, the hump becomes
plump and expanded ; but after a

protracted journey in the wilder-

ness, it becomes shrivelled and
reduced in size. The Bactrian

camel has two humps, the Ara-
bian camel, called also the drome-

dary, only one.

The beneficence of these provisions is fully

manifest
;

since, notwithstanding them, when
camels are urged by man to perform excessive
desert-journeys, many ofthem perish in the burn-
ing wastes. Captain Bourcher, who travelled upon
camels across the Libyan Desert, states that some
of the camels which had become exhausted,
were left to perish ; and he observed the skele-

tons of many more which had been previously
left, and whose flesh had been devoured by vul-
tures. In order to hasten their death, their
fore-legs are generally tied together, to prevent
them from crawling about and procuring a scanty
supply of herbage, to protract the period of

TEACHING. 191

their suffering; for, as to hope recovery for anj
exhausted creature that may be left in those
dismal places, there is none. The cries of the
abandoned camels, when the caravans leave

them, are among the most heart-piercing that
are uttered by any animal ; and the death of the
camel under such circumstances, is one of the
most melancholy sights.

The ox tribe, the most useful

and valuable of the ruminants,

consists of eight species : the

ancient bison ; the bison, or

American buffalo, e ; the mush
ox ; the gazed ; the grunting ox

;

the buffalo of Southern Africa
;

the common buffalo ; and common
domestic cattle, 5.

5

541.

The ox has been domesticated

from averyremote period. Cattle

were kept by the early descendants
of Adam (Gen. iv. 20). Pre-
served by Noah from the waters
of the flood, the original breed
of our present oxen must have
been in the neighbourhood of

Mount Ararat ; and from thence,

dispersing over the face of the

globe, altering by climate, by
food, and by cultivation, origi-

nated the various breeds of

modern ages.
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There still remain in England some of the
wild British cattle, and these are to be found
in Chillingham Park, in Northumberland.
They are of a creamy white, with black muzzles,
white horns, and black tips, bending upwards.
The cows hide their calves for a week or ten
days in some sequestered place ; and the latter,

when they are alarmed, lie with their heads
close to the ground, like a hare. Their wildness
renders the erection of a high stone wall around
the park necessary, and when they are killed

they are shot with the rifle.

In nearly all parts of the

world cattle are employed for

their labour, their milk, and for

food. In Southern Africa, they

are as much the associates of the

Caffirs, as the horse is of the

Arab. They share his toils ;

they are even trained to battle,

in which they become fierce and
courageous. In Central Africa

the proudest women of colour

ride -upon their backs, which are

bedecked with gay trappings
;

they have drawn the plough in

all ages ; in Spain they still

trample out the corn ; in India

raise water from deep Veils to

irrigate the thirsty soils ; and in

America they still plough, and

are yoked as beasts of burden.
The earliest importation of cattle to Amer-

ica was made by Columbus, in 1493 ; he
brought a bull and several cows. Others
were brought by succeeding Spanish settlers,

from which the wild cattle of Texas and South
America must have originated. In 1611, Sir

Thomas Gates brought from Devonshire 100

head to Jamestown.

Cetacea—J.

These constitute an order of

mammiferous animals, surpassing

in size all others in existence, and
inhabiting the sea. Like ter-

restrial quadrupeds, they are

viviparous, suckle their young,

* Of the sheep an account will be found in "Our
I Walk in the Fields." _

have warm bloody and respire

through lungs ; for which pur-
pose they must frequently come
to the surface, to obtain fresh

supplies of air.

Although their forms are dis-

tinct from those of fishes, they
have no hind limbs. They are

all carnivorous ; and it is re-

markable that the largest species

live chiefly upon minute mollusca

(small animals, having shells),

and medusce (jelly-like creatures),

of which the jelly-fish and sea

blubber are most commonly known.
This order includes the whale,

114, 351, some of the porpoises

and dolphins, 116, the dugong,

grampus, narwhal, &c.

The interest which attaches to the animal
creation is inexhaustible. We should never
look upon a creature of God's creation without
contemplating its form, enquiring into the
adaptation of its organs to the life allotted to it,

and thinking of the physical features and na-
tural productions of the country of which it is

native. By so doing we gather into one focus
various rays of knowledge, and discover an in-

'creased beauty in their mutual harmony.
If at times we feel perplexed at what we can-

not understand, or are disappointed of that we
seek to discover, we may take this assurance
from those things we already know, that there
is a purpose in everything in creation, however
difficult it may be to solve some of the hidden
plans of the great Creator.

The students of Natural History, and the ad-
mirers of Nature, have in the present day won-
derful advantages. Within the flowery borders
of the Zoological Gardens the kings of the forest,

the terrors of the prairies and the plains, the
eagles of the mountains, and camels of the de-

serts, are assembled. The caged carnivorous

lion looks out from the bars of his den upon the

ruminating antelope, railed in upon the green
sward before him. Although somewhat subdued
by confinement, here are living and beautiful

examples of the animals of Europe, Asia, Africa,

America, and the Oceanic world. Their occa-
sional growl, whoop, or bark, kindles in the
fancy the effect of their voices in the wilds of
nature ;

while, as they crouch or spring in their

dens, we see, as it were in rehearsal, the stealthy

crawl that brings the predatory beast upon his

prey, and the bold spring with which he makes
the fatal attack

!
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The woods, fields, gardens, streaks,
PONDS, and SEA SHORES.

- 2,

542.

Principles of Vegetation.

Vegetables are organized
bodies, possessing a degree of
life. They increase their bulk
by assimilating with their bodies
various matters which surround
them in the air, water, and earth;
and they throw off germs which
spring up and resemble the parent
plants. Vegetables are con-
structed of two elementary sys-
tems, denominated cells, 1, and
vessels, 2, and these, variously
blended and combined, form

9

several textures, called cuticle,

pith, barh, and wood.
The form of the cells, 1, varies

not only in different plants, but
in different parts of the same
plant; united they form what is

called cellular tissue, and this

tissue enters into the composition
of every organ in the more perfect

plants. Of many herbaceous

plants it forms the chief portion,
and some of the lower tribes ox

vegetables, as the alga?, lichen$
9
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and mushrooms, are said to be
wholly composed of it.

4 f~~i=zt
H

543.

The nature of the cells that
abound in vegetable structures
may be comprehended by exa-
mining those of the orange, 3,

3 forming the

bead- like
strings that

constitute
the juicy
parts. Each
of these
cells has an
internal ar-

544. rangement
exceedingly delicate, and per-

haps scarcely less complicated
than that of the orange itself.

Injuicy and succulent vegetable

substances the cells are larger and
4 more easily

observed
than in the

more solid

structures.

The cells of

the straw-

berr y, 4,

are of large
545

- size, and
contain a slightly coloured fluid,

enclosing a rounded nucleus.

These are thin -walled cells, and
differ material lv from others that

are thick-walled. When eating a
pear, we find the outer parts soft

and juicy, but near the core we
observe a gritty substance; this

consists ofthick-walled cells, which
are there plentifully interspersed

with the softer cellular tissue.

The arrangement of these cells

presents, in many substances, a
beautiful appearance when exa-

mined by the microscope, as in

the seed of the star anise, 6.*

The cells are indicated by the

irregularly circular lines, 7 ; the

dark spots, 8, represent the cen-

tres, or cavities of the cells ; the

dark lines, 9, are the radii,

or nutritive vessels, 10

which run through
the walls of each
cell.

The vessels, 2, are ||P
tubes through which
the vegetable fluids

circulate, and, like

the cells, their for-

mation and arrange-

ment present great

variety. Spiral ves-

sels, 10, are cylin-

drical tubes, having
conical extremities, 1 1

,

647.

* TUicium atii»atum
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and having their fibres twisted

like a lady's ringlet. They are

not of great length, but are united

together by their extremities, 11.

They are met with in all parts of

plants except the roots, but more
particularly surrounding the pith,

and in all parts emanating from it.

They may be readily obtained by cutting
through the cuticle of the footstalk of the straw-
berry leaf, and then gently separating the di-

vided portions, when they appear as a very fine

thread, arranged in loose spires. They abound
in the veins of leaves, and even in the minutest
parts of flowers. Perhaps, of all positions in

which the spiral vessels may be the best in-

spected, that of the veins over the brown coat
of the common hazel nut, after the shell has
been removed, is the most accessible. The
brown membrane should be soaked in water for

a short time, and then the veins carefully torn
open with needles, and placed under the micro-
scope. They are seen to great advantage also

in certain succulent stems, as those of the pota-
toe, by cutting the stem across obliquely with a
blunt knife—the section being placed under the
microscope. The use of spiral vessels has been
the subject of much investigation, and it appears
probable that at some period they convey air

highly charged with oxygen, and thus promote
a system of internal respiration, like that effected

by the air tubes in insects.*

The manner in which the

vessels are distributed in bundles

through the cellular tissue is

shown by microscopic inspection

of a cutting of the brake-fern, 12,

12

the vessels, 13, being surrounded
by the cellular tissue, 14.

From the extreme minuteness of the vessels, it

is scarcely possible to compute their number
with accuracy. In a piece of vegetable texture

* Orr'a Circle of the Sciences.
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of a square inch, it has been estimated that
there were no fewer than 7,290,000 vessels. In
an oak tree of no more than one foot in circum-
ference, it is estimated that the vessels amount
to 200,000,000. But fhe number varies in plants
of different structure. They are most numerous
in hard woods, and least so in spongy and juicy
stalks. In some pi ants they are large enough
to he discerned by the naked eye.

These vessels convey the sap

by which the plant is nourished,

and they have received different

names, according to peculiarities

of structure which they exhibit.

One set of vessels receive and
carry sap to the leaves, and
another set bring it back from
the leaves to the baric. Thus
there is a kind of circulation in

plants.

The moisture f>f the soil is

absorbed by the ro#ts, 14 a; it then

549.

enters the vessels occupying the

central parts of the woody stem,

15; having traversed the trunk

it enters the branches, 16, and at

last reaches the leaves, 17; here

it combines with the gases of the

atmosphere through the pores of

the leaves, which lie principally

h ?
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upon their under surfaces, 18 ; it

here also throws off superfluous

water, and becomes a different

kind of fluid from what it was
when ascending. It now consti-

tutes the nu-
tritious fluid of

the plant, and
descends from
the leaves,
through a
series of vessels

in the bark, 1

and then is

deposited so

as to form new
wood, bark,

and other
parts of the plant.

The lowest tribes of vegetables
are not only minute, but very
simple in their structure. The
blue bread-mouldy 1, when exa-

550.

mined by the microscope, is found
to consist of a number of upright
stalks, surmounted by spherical
balls. When a cut apple is

allowed to remain in a damp
situation for a few days, the
surface becomes covered with
mould ofa similar character. The
moulds are minute fungi, and the
round heads contain innumerable
seeds, which, when the plant
reaches maturity, are scattered

9

by the bursting of their recep-

tacles, and floating through the

atmosphere fall upon other sub-

stances, where, if they find a

congenial element, they give rise

to fresh mouldiness.

The gray lichens, 13, which
so abundantly encrust rocks and
stones, are also simple vegetables,

552.

produced from a small seed, which
fixing itself on the flinty rock, by
means of a tough mucilaginous

juice, becomes the centre from

whence others radiate, until a

large patch is produced. Mosses,

4, and ferns, 6, are vegetables of

more complicated structure, and
hence we ascend to herbs and
shrubs, the towering palm, 562

,
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and the majestic oak, 572, of the

forest.*

The roots and the stems of

plants grow in contrary direc-

6 tions ; the
8 first de-

scend into

the earth,

while the

second
ascendinto

the atmo-

sphere.
10 Vertical

roots, 6,

are those

which sink

p e r p e n-

dicularly into the earth, as the

carrot, 7, the turnip, 8. They
are not true roots, however, but
give off fibrils, 9, 10, which are

the proper roots.

Fibrous roots, 11, are those that

n give off

a great

number
offibres,

which
are ei-

thersim-

ple and
slender,

12, or
thick and ramified, 13.

Tuberous plants, 14, have at-

tached to the creeping under-
ground stem, tubers, or roundish
bodies. These tubercles, 15, or

fleshy bodies, which are com-
monly, but erroneously, called

roots, are masses of a starchy
substance, which nature has thus
stored up to afford a supply of
nutritious matter for the future

* ilhmd's History of the Vegetable Kiugdom.

555.

germ. They are more or less

numerous, as in the Jerusalem
artichoke, and the potatoe.

556.

The tuber of the potatoe is an irregular en-
largement of the creeping under-ground stein.

The tubers of the same plant are all connected
together, and to the parent stem, by single

bands of small diameter, consisting chiefly of

woody fibre, for the purposes of the circulation of

the plant. The precise manner in which the
tube enlarges is unknown ; but it is quite clear

that it must be freely supplied with circulating

juices from the stem. This is effected by the
woody fibre, and bundles of it ramify within the
tubes, and pass to each growing point.*

The bulb, as of the onion and
the lily, 15, is also an under-

ground stem, in the rudimentary
state of a leaf-bud. It is a fleshy,

conical body, with scales, 16,

557.

surrounding a growing germ, 17,

and emitting roots, 18, from its

base. These are the principal

forms of roots ; but there are

many modifications and varieties.

• Orr'a Circle of the Sciences.
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558.

In general, roots extract from
the earth substances which con-

tribute to the growth of the

plant. But all parts of the root

do not equally perform this office,

which is accom-
plished chiefly, if

not solely, by the

extremities of the

small fibres, that

are terminated by
little spongy
bodies called
spongioles, 19.

These may be
seen by the aid

of the microscope, attached as

little bags to the minute fibres

of the roots.

Roots are not only absorbing organs, they
excrete matters useless or injurious to the
plant, and the soils in which they have long-
grown become charged with the substances thus
excreted. An experiment was made upon a
plant, the root of which was divided, and one
part of it placed in a solution of sugar of lead,
the other in a glass of pure water. The branch
immersed in the solution of lead absorbed the
poison, the other branch excreted it into the
pure water. This explains the practice of
rotation of crops in agriculture; the rotation
being required on account of the excretions of
a plant being injurious to itself, but beneficial
to other kinds, as the excretion of one plant
is the food of another.

Botanists employ different

terms to distinguish the kinds of
stems or stalks that support the
leaves, and the organs of fructifi-

cation. These are, the stem,

which is considered peculiar to

herbaceous plants ; the trunk,

which is proper to shrubs and
trees ; the stipe, which is the

stem of endogenous plants, such
as palms, bamboos, canes, &c,
a cylinder of equal thickness

from top to bottom, sometimes
swelling out in the middle or the

top, branchless, but crowned at

the summit with a tuft of leaves

and flowers ; the culm, or strair

which is the stem of the grasses
;

and the stalk, which is applied to

the supports of those plants that

bear flowers only.

Some of the simple plants

have no stem, as the lichens, 552

;

others have a soft herbaceous

mass, in which are combined
stem, branches, and leaves. In
the fungi, the nature of the stem
is simple, and composed of cel-

lular membrane, like the other

parts of the plant.

The stems of herbaceous plants

are of two kinds : those that are

subterranean, extending below the

surface of the earth ; and those

that are aerial, growing above it.

Herbaceous plants are such as

perish annually down to the

underground stem—soft succulent

vegetables ; herbaceous stems are

soft, not woody. The subterra-

nean stems are such as those of

the potatoe, onion, beet, parsnip,

turnip, &c. The roots of these

plants are fibrous branches thrown
off from the underground stem.

Aerial stems consist of five

kinds : the sucker, the vine, the

root-stock, the runner, the off-set

and the imperfect bulbs of orchi-

daceous plants.

Woody trunks are those which
belong to shrubs and trees ; they

are divided into two classes :

such as grow from their outside,

exogenous—and such as enlarge

from within, endogenous.

The exogenous * plants com-
prise the largest primary class in

the vegetable kingdom. As long

as they continue to grow, they
add new wood to the outside of

* From two Greek words meaning* to Droduce witbout.
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that formed the previous year.

The pithy 1, occupies the centre

of the stem, then follow the

annual layers of woody fibre, 2, 2 ;

then the channel which in spring

is lubricated with cambium, or

sap, 3 ;
and, lastly, the bark, 4.

2
Illllill

3

1-4

559.

The sap moistens the surfaces of

the wood and bark, and enables

the new woody matter, formed
by the leaves, to descend more
freely. This substance disap-

pears every spring after the com-
plete formation of the wood,
which then adheres firmly to the

bark ; but it reappears whenever
the plant is again called into

growth ; and it occurs twice a

year in those plants which shoot

a second time.

From the period that the sap is absorbed by
the roots to the time that the various secretions
of the plants are elaborated, it is in a state of
constant motion. This motion is called the
circulation of the sap, but it is not intended to
convey by the term " circulation " the idea that
the movement is similar to that of the blood of
animals, which is constantly sent out

t
from and

returned to a central point. The motions of
the fluid in plants are of two kinds, general
and special. The general motions of the sap
are those of ascent and descent, both of which
may be rendered apparent by cutting through
the trunk of a tree, when not only the cut sur-
face below will present an exudation of juice in
its ascending course, but the cut surface above
will present fluid that is descending. The exist-
ence and amount of the fluids thus circulating
in plants has been demonstrated by an inge-
nious apparatus invented by M. Biot. By means
of a groove in the lower surface of a hole in the
stem of a tree, and a little trough applied to the
upper surface, he measured the amount of as-
cending and descending juices, and also the in-
fluence of external circumstances upon the flow
of the fluid. It was observed by M. Biot that

the descending current is more dense and sac-

charine than the ascending, although this is

subject to slight alterations during •ain. Light
is the principal agent in modifying the flow.

Mild weather facilitates the ascent of the sap ;

and a sudden cold, by contracting the tree,

appears to promote its descent. If the cold

continues, the ground hardens, and the sap
again ascends. If a thaw succeeds a frost, the
roots require replenishing, and a downward
current is established. The ascent of the sap,

which is so strong in spring, ceases when the
leaves are fully expanded. After the middle of

summer, the sun's rays have less power, the

leaves also are obstructed by the deposition of

secretions, the whole tree attains a state of

plethora, and there is then an increase of the
descending juices.*

The age of trees has been cal-

culated by estimating the number
of wood-rings found in the sec-

tion of a trunk—each ring being

regarded as the growth of a year.

Although in some respects liable

to error, from the irregular

growth of trees, and the great

compression of the original rings,

an approximation to accuracy is

nevertheless obtained. The ages

of trees have been calculated,

from the palm of 300 years, to the

dragon''s blood tree of 6000 year»s,

which carries us back to the days

of Adam !

Besides the motion of the sap

from the root to the leaves, and
from the latter to the root again,

there exists a communication be*

tween the pith and the bark, by
means of medullary rays. Thus
each trunk has two systems—the

pith, 1, me- 5

dullary rays,

5, and bark,

4,comprising

the horizontal

system, . ope-

rating across

the diameter,

and the wood,

with its ves- 560 -

• Penny Cyclopaedia.
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sels and ducts, 559, forming the

vertical system, and operating be-

tween the roots and leaves—the

whole being linked and connected

by cellular tissue, 1-543.

The medullary rays, 5, radiating

from the centre, give a wedge-
iike appearance to the markings
of woods. Having a lighter colour

than the timber, they are called

the silver grain; and their pro-

portion and distribution gives

character to some of the favourite

woods used for furniture.

The pith, 1, in young plants,

is filled with a nutritious fluid

containing grains of starch, and
is designed to nourish saplings

until they acquire a certain de-

gree of strength. The pith then

dies ; but though it disappears

from the older parts of trees, it

still prevails in the younger
shoots.

The more immediate use of the

bark, 4, is that of giving pro-

tection to the wood. Without
the bark there could be no cam-

bium y
or sap, and, therefore,

there could be no deposition of

woody fibre. It is also essential

to the life of the tree, from its

connection with the cellular sys-

tem, the medullary rays, and the

pith. It contains a large number
of vessels, 550, which convey air

and fluid ; and it is the receptacle

of secretions, such as tannin,

quinine, turpentine, &c.

Endogenous * trunks are almost

peculiar to tropical climates. In

these plants the bundles of wood
sent down from the leaves do not

range themselves in layers on the

outer side of the previously formed

wood, but pass down in irregulaf

masses near to the centre of the

stem. It is held, indeed, by
botanists, that the woody bundles

of an endogenous stem are a sort

of root emitted by the leaves,

plunging down into the cellular

substance of the stem. In the

pandanus, or screw pine, 7, these

bundles quit the sides of the tree

before reaching the earth, and
constitute aerial roots, 8.

» Fr. m t vo Greek words, meaning to grow within.

561.

In endogenous stems the cellular

tissue bears a larger proportion to

the woody fibre than in the exo-

genous ; and the vessels are also

less numerous in proportion to

the cells.

Endogenous plants are repre-

sented by palm trees, 9, with
their wonderful utility and
beauty ; but the class contains
plants of lesser growth, and a
large number of grasses. Endo-
genous trees are destitute of bark,

or have only a thin cuticle, which
is hard, dense, smooth, and
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extensible with the growth of the
trees, until it reaches its natural

dimensions. The pith may be
said to prevail throughout the
stem, and to form the bed into

which the woody fibres pass.

9

562.

As the leaves are the true

wood-forming organs, it may be
concluded that the amount of

timber in a tree has a relation

to the number of leaves it has
borne. The surface of leaves is

commonly marked by a number
of ridges, which are called veins.

These consist of woody tissue,

spiral vessels, and cellular tissue ;

and the intervening spaces be-

tween these veins are filled with
cellular tissue. The veins are

brought in closer proximity in

the midrib and stalk of the leaf
1 ; and having passed through it

into the stem, one part enters the
bark, whilst the other traverses

the wood, and penetrates to the
medulla?^ sheath, which encloses

the pith. Every leaf is therefore

9*
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a prolongation of the pith, spiral

vessels, and wood of the stem.

The distribution of veins in

leaves is according to a uniform
plan : the venous leaf-systems of

exogenous plants differing mate-
rially from those of the endoge-

nous. The veins of an exogenous

leaf, 10, consist of a central mid"

rib, I, a series of festoons ar-

ranged on either side of it, con-

stituting the primary veins, 2 ;

the curves by which they com-
municate with each other are the

curved veins, 3 ; from the curved
veins other and smaller vessels

are given off, called the external

veins, 4, and from these smaller

vessels are distributed to the

margin of the leaf, forming the

marginal veinlets, o. Within the

10
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primary festoons are small ves-

sels proceeding from the midrib,

called the cortal veins, 6 ; the

small branches from the primaries

are called proper veinlets, 7, while

the branches of those which com-
municate with each other are the

common veinlets, 8.

It must not be supposed that

these systems of veins can be

traced in all leaves, for in the
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leaves of mosses there are only

veinlets, too small to be traced ;

and in thick fleshy leaves, like

those of the aloe, the vessels are

concealed, and therefore called

hidden veins.*

Leaves spread out their broad surfaces in the
air for the same purpose, precisely, as these for

which the roots diffuse their fibres through the
soil ; the only difference being, that, while the
roots suck in chiefly liquid, the leaves inhale
almost wholly gaseous food. In the day time,

whether in the sunshine or in the shade, the
green leaves are constantly absorbing carbonic
acid gas from the air, and giving off oxygen
gas ; that is to say, they are continually appro-
priating carbon from the air. When night comes
this process is reversed, and they begin to absorb
oxygen, and give off carbonic acid gas. But the
latter process does not go on so rapidly as the <

former; so that, on the whole, plants when
growing gain a larger portion of carbon from
the air.f

It has been found by experiment that the
leaves of herbs absorb moisture chiefly by their

upper surfaces, and the leaves of trees by
their under surfaces. The lower surfaces of the
leaves of trees appear to be endowed with the
greater capacity of absorbing moisture, chiefly

for the purpose of catching the ascending ex-
halations which must necessarily come in con-
tact with them as they rise, but which might
possibly escape, if absorbable only by the upper
surface, owing to the increased rapidity of their
ascent at an increased elevation; while the
upper surfaces of the leaves of herbs are en-
dowed with a greater absorbing power, owing
to their low stature, and to the slow ascent of
exhalations near the earth.

The venation of exogenous

plants, 10, differs materially from
that of the endogenous, 10a. In

these the veins run
in nearly parallel

lines. The leaf-

stalk, 11, divides

into the primary

wins, 12, and be-

tween these lie the

veinlets, 13. There
are other arrange-

/j ments of veins, as

the equal veined in

ferns, the netted, the

5*4. curve-veined, the ra-

• Orr*8 Circle of the Sciences.
tF. W J huston's Agricultural Chemistry.—It is

How considered doubtful whether plants actually evolve
Carbonic acid gas by night.

10a

diating, thefeather-like
y &c. These

varieties impart interest to the

examination and comparison of

leaves, whether found in the

wood or the hedgerow, in the low

marsh, or upon the lofty hill.

In every leaf there is a double

set of vessels : one by which the

sap is carried to the leaf, and
another by which it is removed
from those organs. The former

occupies the upper, and the latter

the under surface. But an ob-

server could not detect the double

set of vessels, because they are

united to each other, and pre-

sent a single appearance. When
leaves are decayed, however, the

two systems of vessels may be

separated with care.*

Sometimes the body of the

leaf is attached immediately to

the stem, without any inter-

mediate stalk, as in the common
poppy, 14 ; such leaves are said

to be sessile. More frequently,

16
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however, there is an intervening

petiole or leaf-stalk, 15, and
these are distinguished as being
petiolate. A leaf may be con-

sidered as being formed of two
parts, the petiole or leafstalk, 1 5,

and the lamina or blade, 16.

Leaves are either simple, 14,

* For a method of obtaining skeleton leaves aj>4
plants, see "Enquire Within."
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or compound, 18. In simple

leaves, 14, the blade consists of

one piece, either quite entire, or

variously indented at the margin.

Compound leaves, 18, consist of

several blades connected toge-

ther at one extremity by the

petiole, 19, the whole of which

taken together constitute the

leaf.

Leaves may be
arranged opposite

to each other in

pairs or sets ; and
when they form

a circle around

the stem they are 5G7,

called whorled, 20.

The frond, 1, consists of a

union or incorporation of the

leaf, leaf-stalk, and
x

stem, forming, as it

were, but one organ,

of which the parts

are not separated.

The leaves of palms

and ferns are frond-

like, and sea weeds

and lichens, for the

most part, consist

only.

569.
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Leaves are of very various

shapes, and have received names
accordingly. There are the ob-

oval, 2 ; the acute, 3 ; the has-

tate (spear-like), 4 ; the sagittal

(arrow-like), 5 ; the pinnatifid

(feather-like), 6 ; the lancinate

(lance-shaped), 7 ; the retuse

(blunt), 8 ; the emarginate

(notched at the point), 9 ; the

cordate (heart shaped), 10 ; the
tripolate (divided into three), 1 1

;

the lanceolate (tapering towards
each end), 12 ; the linear (like a
line), 13 ; the orbicular (of cir-

cular form), 14 ; the trilobate

(consisting of three lobes), 15 ;

the reniform (kidney-shaped)

;

the doubly pinnatifid, 16 ; the
doubly serrate (saw-like), 17 ; the
singly serrate, 18 ; the crenated

(notched, having deeper inden-

tations than the serrate), 19
;

the decompound (doubly com-
pound) when the leaf-stalk is

again divided into lesser stalks,

each having a set of leaves, 20
;

and supra-decompound when the

petioles are divided into tertiary

(formed of three) petioles, bearing

leaflets, 20*.

There are some other forms
and modifications of leaves, which
possess considerable interest, and
these can be explained while we
examine the plants in which they

occur. With the foregoing ex-

planation of the principles of

vegetation, and the distinctions

of vegetable forms, we may now
enter the woods, fields, or gar-

dens, and examine the various

objects with eyes prepared to

recognise their distinguishing pe-

culiarities, and minds better fitted

for the exercise of that contem-

plation which adds beauty to, and

draws instruction from, every

object we behold.

Various other fnc»s connected with the principles
of vegetation will be mentioned in the description of
particular species. But for those who desire a more
advanced treatise than is adapted to a work of first

elements, we recommend the volume of 14 Orr's Circle
of the Sciences" whieli treats of botany, and vege-
tuble physiology. Another excellent work is " Lind-
ley's Introduc ion to Botany."

OUR RAMBLE IN THE WOODS.

A celebrated author * com-
mences his elaborate work upon
"Forest Scenery" with these

words :

—

" It is no exaggerated praise

to call a tree the grandest and
most beautiful of all the pro-

ductions of the earth. And
though among inferior plants,

shrubs, and flowers, there is great

beauty, yet when we consider

* Gilpin.

that these minute productions

are chiefly beautiful as indivi-

duals, and are not adapted to

improve the composition of a

landscape, nor to receive the

effects of light and shade, they
must give place, in point of

beauty, to the form and foliage,

and ramification of a tree."

Yes ! whether we contemplate

the yuung sapling, fresh with the

greenness and vigour of youth ;
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or the aged veteran, broken and
bent by the storm ; whether we
look upon the poplar, stretching

its tall ambitious form directly

upward to the skies, or the

willow, bending as in sorrow over

the grave— there is beauty in

should be made acquainted. The
!

head, or foliage of a tree is

called its corona; and there are

the round-headed, 1, such as the

oak, ash, elm, beech, chestnut, &e.

The spiry-topped or conical, 2 and

3, such as the spruce fir, silver

Shrubs, round-headed, 6. Twin-
ing shrubs, 7, such as the honey-

suckle; and climbing shrubs, as

the clematis, vine, &c. Trailing

shrubs, 8, the branches of which
lie prostrate on the ground, but
do not root in it, such as many
species of willow, &c, and creep-

ing sh?wbs, 9, or such as send up

205

every aspect of a tree ; and
impressive lessons for the heart

are to be found in all that the

history of a tree reveals.

Various kinds of trees and
shrubs present characteristic

forms, with which the reader

7 8

\fir, larch, deciduous cypress, pyra-

midal oak, &c. Fastigiate trees, 4
(tapering like a pyramid), such

as the Lombardy poplar, ever-

green cypress, pyramidal oak, &c.

Drooping trees, 5, such as the

weeping willow, weeping elm, &c
10

shoots from their creeping roots.

All these are either deciduous

(throwing off their leaves in

autumn) ; or evergreen, those that

shed their old leaves after the

new ones have been put forth,

so that they always present a

green appearance.

In noticing the beauties and

571.
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peculiarities of trees, we should

particularly observe the form of

their spray, or their ramifica-

tions, 10. The spray, or ter-

minal sprigs of the elm, 11, will

be found materially to differ from
that of the beech, 12, the ash, 14,

and the oak, 1 6 ; and the ramifica-.

Hon (branching) of the beech, 13,

will be found to differ from the

ramification of the ash, 15, while

both of these may be contrasted

with the ramification of the oak,

17.

There is much variety in the

ramification of each species, and
much also in that of each indi-

vidual. We see everywhere so

many elegant lines, so much rich

or free intersection among them.

An old, rough, interwoven oak
has to the contemplative mind as

much beauty in winter as in

summer :

If a man were disposed to moralise, the
ramifications of a thriving tree afford a good
theme. Nothing gives a happier idea of busy
life. Industry and activity pervades every part.
Wherever an opening, how minute soever, ap-
pears, there some little knot of busy adventurers
push in, and form a settlement, so that the
whole is everywhere full and complete. There,
too, as in all common communities, are many
little elbowings, jostlings, thwartings, and
oppositions, in which some gain and others lose.

" As I sat carelessly at my window, and threw
my eyes upon a large acacia, which grew before
me, I conceived it might aptly represent a
country divided into provinces, towns, and
families. The larger branches mia;ht represent
the first ; the smaller branches connected with
them, the second ; and those combinations of
collateral leaves, which specify the acacia, might
represent families, composed of individuals. It
was now late in the year, and the autumnal
tint had taken possession of great part of the
tree.

" As I sat looking at it, many of the yellow
leaves (which, having been produced earlier,
decayed sooner) were continually dropping into
the lap of their great mother. Here was an
emblem of natural decay, the most obvious
appearance of mortality.
"As I continued looking, a gentle breeze

rustled among the leaves. Many fell, which in
a natural course might have enjoyed life longer.
Here malady was added to decay.
" The blast increased, and every branch that

presented itself bowed before it. A shower of

leaves covered the ground. The cup of sorrow,

said I, is poured out on the people. Pestilence

shakes the land. Nature sickens in the gale.

They fall by multitudes. Whole families are

cut off together.
"Among the branches was one entirely

withered ; the leaves were shrivelled, yet cling-

ing to it. Here was an emblem of famine. The
nutriment of life was stopped. Existence was
just supported ; but every form was emaciated

and shrunk.
" In the neighbourhood stretched a branch,

not only shrivelled and withered, but having

been more exposed to winds, was stripped

almost entirely of its leaves. Here and there

hung a solitary leaf, just enough to show that

the whole had lately been alive. Ah ! said I,

here is an emblem of depopulation. Some
violent cause hath laid waste the land. Towns

and villages, as well as families, are desolated.

Scarce ten are left to bemoan a thousand.
" How does everything around us bring its

lesson to our minds ? Nature is the great book

of God ; in every page is instruction to those

who read. Mortality must claim its due.

Death in various shapes hovers around us.

Thus far went the heathen moralist. He had

learned no other knowledge from these perishing

forms of nature, but that men, like trees, are

subject to death.
" Better instructed, learn thou a nobler lesson.

Learn that that God, who with the blast of

winter shrivels the tree, and with the breezes

of spring restores it, offers it to thee as an
emblem of thy hopes. The same God provides

over the natural and moral world. His works
are uniform. The truths which Nature teaches,

as far as they go, are the truths of revelation

also. It is written in both these books, that

that Power which revives the tree, will revive

thee also, like it, with increasing perfection
!

" *

1

572.

The oak, 1,| is one of the

noblest trees of the forest. It

belongs to the botanical family

* Gilpin's Forks'- Scenery,
t Qnercus peditticulaia.
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quercus, which is the Latin word
for an oak tree.

The oak is dis-

tinguished by its

acorn or nut, 2,

being situated in

a cup, 3, and not
in a close husk,
like the nuts of

the beech, 585,

and the walnut,
y

588. But many
573

- of the oaks of the
hotter part of Asia, have the

acorn completely
enclosed in the
capsule, while some
of the natives of
North America have
the acorn nearly
enclosed, 4.

The long, pen-
574

- dulous, slender cat-

kins, 5, are the male flowers

;

the female flowers growing upon
erect axillary peduncles, 6,* a

few flowers only
being upon each
peduncle.

Oaks are mostly
of large size, and,

7

in point of usefulness to man,
are equalled only by the pine
* Axillary, meaning the pit formed by the union of

the Btcm with the branch, an arm-pit; peduncle, the
etem that supports the fructification.

and fir tribes : the latter may
be considered the domestic, and
the former the defensive trees of
civilized society, in temperate
regions throughout the world.
The leaves of the different

varieties of oaks differ conside-
rably. The true oak-leaf 7, is

smooth, oblong, expanded up-
wards, and the indentations of
the margin rather acute ; but

577.

m numerous varieties of oaks

the leaves assume various forms,

9, 10, 11, while instances

have occurred in which the whole
of these forms have been found
upon a single tree.

The entire tree or shrub, in the case of every
species of oak, may be considered as highly
ornamental : the least so are the willow-leaved
oaks, and the most so, the lobed and deeply

sinuated leaved kinds. The foliage, even of the
same species, varies exceedingly; not only on
different individuals, but on the same individual
at different seasons of the year. In spring, the
leaves of many of the deciduous kinds are
small, delicate, and beautifully tinged with
yellow and red ; in summer they are broad and
green; and in autumn tough, leather-like, of a
russet brown, scarlet, or blood-red colour.

Nothing can be more remarkable than the
ariation in the forms of the leaves, in the same

individual, in some of the American species;

those of the tree, when young, being sometimes
lobed or notched, while those of the mature tree

are entire ; and the contrary.

Comparing the forms and outlines of oaks
with the forms and outlines of other trees, we
shah nnd that they have greatly the advantage
in point of character and variety. The forms
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of all the pine and fir tribe, more especially
before they begin to decay, are monotonous

;

and the same may be said of the forms of
the cypress, the Lombardy poplar, and the
weeping willow. If we imagine ourselves in a
forest of pines, firs, poplars, or weeping willows,

it is easy to conceive the melancholy impression
that the scenery would produce on us ; and
hence, perhaps, the suitableness of these, and
other uniform regular headed trees, for ceme-
teries. Bat let us imagine ourselves in a forest

of oaks, either of one kind or of several kinds,

and how different will be the ideas that will

arise in our minds, and the effect that will be
produced upon our spirits! Oaks, then, not only
stand alone in regard to the form of their leaves,

and that of their fruit, but even in a great
measure, as to their general shape.*

with hair-like processes. The
acorns of the sessile-flowered oak,

spring immediately from the
stem in pairs, or groups, without
foot-stalks ; the acorns of the
Turkey oak, 12, are mossy-cupped;
those of the Austrian oak, 13,

have prickly cups ; those of the

Ragnal oak, 14, are bristly
;

those of the lyrate oak, 17, are

broad, round, depressed, and the

* Loudon's Trees and Shrubs of Britain,

t Qutrcut tessijlora.

The acorns of the different

species vary considerably in their

forms, and the mode of attach-

ment to the branches. Those ol

the peduncled or common oak, 2,

are attached to elongated stalks ;

the acorn cups, 3, are small and
shallow ;

while, as already shown
in the American oak, 4,* they are

deeply embedded in the cupula,

the border of which is fringed

cups, which are nearly closed

over them, are thin and scaly, each

scale being terminated by a short

fine point, or bristle ; those of

the olive-fruited American oak are

oval, with the cup deep, scaly, and
fringed at the margin, 15 ; those

of the dyer's oak, 16, are set in

fiat cups, and the acorns are

shaped like the half of an egg ;

while those of quercus turbivata,

18, are shaped like a boy's top.

• Quercus maerocarpa. Britoio.

578.
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Various parts of the oak are

subject to attacks of insects.

Among these, the most remark-
able are gall flies, 210, so named
from the excrescences which they

produce upon the leaves and
stems, &c, and which are de-

signed to protect the delicate

ova and larvce of certain insects.

Entomologists say that the

tumours on the leaf-stalks, and
those on the fruit-stalks, are pro-

duced by different species of
cynipidce; that the galls on the

branch are produced by a dis-

tinct fly from that which pro-

duces the galls on the leaf. The
largest species of British galls

is generally called the oak apple,

or oak sponge, 19. These oak
apples are much sought after

19 annually on
the 29th of

May, usu-

ally called,

"Oak-day,"
the anni-
versary of

the resto-
ration of
Charles II.

579. It is a

remarkable circumstance, that

although some of these galls are

very large, only a single insect

is enclosed therein. The grub

lives for a time upon the sub-

stance of the gall, and then makes
its escape through a passage

which it eats to the surface, 20.

Besides the oak apple, and

that species styled the " gall

nut," there are several other

excrescences observable upon the

o^k. The small round currant

gall
9 1, is produced by a/^/of a

greyish colour, the wings being

marked with an elongated cross.

580. 581.

582.

The leaf galls, 2, are also pro-

duced by a similar insect.

There is a description of gall

called the arti-

choke gall, 3,

produced also

by another
insect,* and
which arises

from the in-

sect's punctu-
ring the leaf-

buds, so that

the leaves,
instead of being developed, are

transformed into the small scales

composing the artichoke gall.

The substance from -which pure tannin is

most frequently obtained for chemical pur-
poses, is vutgalls. It may be procured also from
several other sources, such as the bark of the
oak, chestnut, sumach, &c.
The basis of the skins of animals is composed

of a substance to which the name of ge'atine

is given. One of the properties of this substance
Ls, that when combined with tannin, it forms
the compound of tannate of gelatine, or leather.

It is found that, for purposes of tanning, there
is nothing superior to good oak bark.

The manner in which galls are formed by the
insects may be thus described :— The parent
insect punctures the vegetable tissue, and
thereby causes the shoot or bud to swell, and
become an excrescence in which the lai va, or
grub, is developed. When the insect has eaten
its way out, the gall has lost much of its value.

The best galls, known in commerce as black or

blue galls, from their bluish tint, are gathered

* Loudun'u Encyclopaedia of Trees and Shruha
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before' the insect has escaped, and are of great

importance as a source of black dye, and also as

a material in the manufacture of writing ink.

The white galls are those from which the insect

has departed; they answer the same purpose

in an inferior degree.

Gall insects are remarkable for

the wonderful mechanism which
enables them to puncture the

different parts of plants. To the

operations of these insects we
owe the production of oak-apples,

or nut-galls, the reddish-brown

hair, which forms the gall of the

rose; the artichoke galls, found in

oak-buds ; the leafy galls, found
upon dyer's broom; the rose-like

clusters, found upon the rose-

willow ; the woolly balls on haw-
thorns and willows, and the cur-

rant-galls, on the catkins of the

oak. The machinery employed
is always the same, though the

species of gall-insect varies in

each example. This machinery
consists of what may be com-
pared to a needle contained in a

sheath, and having remarkable
powers of extension derived from
the peculiar construction of the

body of the insect ; so much so,

that the needle can be extended
to twice the length of the insect

itself, within which it is lodged
in a bent form, following the

curve of the body, and running
along the back, making a turn at

the breast, and then assuming
the curve of the belly, and ap-

pearing again near the point

whence it had originated.*

Among the insects that live

upon the leaves of the oak, is

that interesting species, the leaf

roller, 4. The caterpillar, 5, of

this moth rolls up leaves in a

very ingenious manner, so as to

* Tomlinaou'b Cyclopedia of Arts and Manufac-

form a convenient retreat, 6, in

which it ordinarily resides, the

centre of the roll being open.

The roll is secured by various

little bundles of silk, 7, attached

to the leaf. The moth, 8, flies

away from this habitation.

4

583.

A close examination of the

oak will show that it is more
resorted to by i?isects than almost

any other tree. Some of these

live upon the solid wood ; others

upon the wood in a state of decay.

Various species reside beneath the

bark ; a great number feed upon
the leaves ; while others infest

only the stems and buds.

The acorns, as well as being

useful for the food of swine, and
other animals, are devoured by
the larvae of some insects.

The purple emperor butterfly

makes the leaves of the oak a

favourite resting place, but does

not feed upon the tree. Various

species of aphides also infest the

oak, and lace-winged flies, by
which the former are pursued.

And upon various parts of the

tree clusters of insect eggs are

commonly to be found.

The mistletoe is the only truly

parasitic plant which grows on
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the oak ; but there will be found
upon its bark and around its

roots, various and curious lichens,

mosses, and fungi. Some small

fungi will be found growing
upon the under surfaces of the

leaves. Indeed, to the careful

observer, the oak-tree will be
found to present a world of in-

teresting objects.

But the great importance of

the oak depends chiefly upon the

value of its wood. The beauty
of the wood of oak when used
for furniture and wainscoting,

depends partly upon its pleasing

hue, and partly upon the variety

and brilliancy of the silvery

streaks, lines, and curls, that

break what would otherwise be
a monotonous colour. These are

caused by various arrangements
and sections of the rings of an-

nual growth, and of the medullary

rays. Valuable as the wood of

the oak is for purposes of build-

ing and furniture, it is of immea-
surably greater importance for

ship-building ; and the amount
consumed for this purpose must
be immense. An oak, in a good
soil and situation, will, in seventy-

five years -from the acorn, yield a

ton of timber. The same oak, at

one hundred and fifty years old,

will yield about eight tons of

timber, or twelve loads of square

timber. To build a 74-gun ship

requires about 2000 tons, which,

at the rate of a load and a half to

a ton, would give 3000 loads of

timber, and would, consequently,

require 2000 trees of seventy-

five years' growth, or 250 of one

hundred and fifty years' growth.

It has also been calculated that,
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as not more than forty oaks can
stand upon an acre, fifty acres

are required to produce the oak-

wood necessary for every 74-gun
ship.*

It is not the erect, stately tree, that is always
the most useful in ship-building ; but frequently
the crooked one, forming short turns and
elbows, which shipwrights and carpenters com-
monly call knee-timbers. This, too, is generally
the most picturesque. Nor is it the straight,

tall stem, whose fibres run in parallel lines, that

is most useful in bearing burdens; but that
whose sinews are twisted, and spirally com-
bined.

It is through age that the oak acquires the
greatest beauty, which often continues in-

creasing even with decay. Spenser has given
a good picture of an oak, just verging to its last

condition :

—

" A huge oak, dry and dead,

Still clad with reliques of its trophies old,

Lifting to heaven its aged, hoary head

;

Whose foot on earth hath got but feeble hold,

And half disbowelled stands above the ground,
With wreathed roots, and naked arms,
And trunk all rotten and unsound."

As a landscape tree the oak is suited to the
grandest, and may be introduced to the most
pastoral situations. It adds new dignity to the

ruined tower and Gothic arch; by stretching

its wild moss-grown branches athwart their

ivied walls, it gives them a kind of majesty
coeval with itself ; at the same time, its pro-

priety is still preserved, if its arms are thrown
over the purling brook, or the mantling pool,

where it beholds

"Its reverend image in the expanse below. "f

That very useful substance,

cork, is the bark of a species of

oak% common in the southern

parts of Spain, France, and Italy.

When the tree is fifteen years

old, it may be barked for eight

years successively ; and the qua-

lity of the bark improves with
the age of the tree. When
stripped from the tree, the bark
is piled in heaps in water, and

loaded with heavy stones, to

flatten it. It is then dried, and

packed in bales, for carriage.

The beech is supposed to de-

rive its name from the Saxon
* Phily'e History of Progress, iu Great Brii^.
t (J il pin's Forest ftceiwiy.

% Querent tuber.
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bece, meaning a book ; and it may
be that beech is properly the name
of bark

y
which, being used by

our ancestors as a material for

writing, came to signify a book.

Beeches belong to the botanical

family fagus, a Latin name from
phago, to eat, because the nuts

were used as food in the early

ages. There are several species,

some of which are mere bushes
;

the most important one known in

Europe is the common beech, 1.*

The various species are natives

of the colder parts of North and
South America, Europe, and
Australia.

The leaves, 2, are simple and

585.

alternate—that is, they do not

proceed from the stem in pairs,

* Faqui iyleatica

but singly, and alternately from
the opposite sides. The fimit, or
nut, 3, is covered with a rough
husk, 4, which encloses the seed, 5.

The male flowers, 6, consist

of stalked drooping heads, or

catkins ; the female flowers, 7,

contain the germ of the nut, 3.

Contrary to the general nature

of trees, the beech is most beau-

tiful in its juvenile state, as it

has not acquired that heaviness

which is its most faulty distinc-

tion. A light airy young beech,

with its spring branches hanging
in easy forms, is often beautiful.

The trunk of the aged beech is

often highly picturesque. It is

studded with bold knobs and pro-

jections, and has sometimes an

irregular fluting about it, which
is very characteristic. It has

also another peculiarity, which is

sometimes pleasing—that of a

number of stems arising from the

root. The bark, too, often wears
a pleasant hue. It is naturally

of a dingy olive, but is always
overspread in patches with a



OR, PLAIN

variety ofmosses, lichens, andfungi,
which are commonly of a lighter

tint in the upper parts, and of a

deep velvet green towards the

roots. The branches are fantas-

tically wreathed, twining awk-
wardly among each other, and
running often into long unvaried

lines, without that strength and
firmness which we observe in the

oak ; and in full leaf the tree

presents the appearance of an
overgrown bush. But no tree

throws so complete and delightful

a shade. In distance it preserves

the depth of the forest, and often

becomes beautiful by contrast.

The autumnal hues of the beech
are often beautiful. Sometimes
it is dressed in modest brown,
but generally in glowing orange ;

and in both dresses its harmony
with the grove is pleasing. About
the end of September, when the

leaf begins to change, it makes a

happy contrast with the oak,

whose foliage is yet green. Some
of the finest contrasts of tint

which the forest can furnish,

arise from the union of the oak

and the beech.

There is an interesting fact to

be observed in connection with
the beech : it is this, that the

branches, from their number, and
proximity, and liability to cross

each other, frequently unite and
grow together. It is said that

this curious fact first suggested

the operation of grafting trees,

which has proved of so much
value to horticulture.

The uses of beech wood are

chiefly of a domestic character.

When the tree has grown in £ood
soil, the wood has somewhat of
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a reddish tinge ; but in poor soils

it is whitish. It is employed in

making bedsteads and chairs,

panels for carriages, screws, sho-

vels, peels for bakers' ovens, rims

for sieves, dishes, trays, bads,
timber for buckets, trenchers, dres-

ser-boards, and many other useful

articles. As fuel, the wood of

the beech is superior to that of

most other trees.

The nuts, 3, begin to drop from
the husks in the months of Octo-

ber and November. These nuts,

called also mast, are an excellent

food for swine, and other animals ;

and they are also capable of

yielding a good oil for lamps ;

but they are said to occasion

giddiness and headache when
eaten by man. In Switzerland,

very excellent mattresses are

made of the dried leaves, which
are gathered about the fall, be-

fore they become frost-bitten.

Comparatively few insects at-

tack the beech, and those which
do are principally of the order

Lepidoptera, 180, in the caterpillar

stt te. One of the gall flies at-

tacks the leaves of the common
beech, causing galls upon them ;

and the white flakes of woolly

substance frequently seen upon
the leaves, will be found to con-

tain the larvce or pupce of an in-

sect, * the parent of which de-

posits its eggs in this downy
covering.

The walnut, 1—the name of

which comes from the Saxon
walh foreign, and knuta nut,

means a foreign nut, and not as

its name appears to imply a wall-

nut—belongs to the botanical

* Jufflans r< tjhis-
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family juglans, the Latin name
for a walnut, or a walnut tree.

The Latin name is said to be a

contraction from Jovis, Jove's,

and glctns, a mast, or acorn ;

and was applied by the Roman
writers to this tree, on account

of the excellence of its fruit* as

food, compared with other masts,

or acorns.

which has a ragged

538.

Tli 3 leaves, 2, of the walnut

are compound ; the leaflets from

five to nine, but generally seven in

a leaf ; they are slightly serrated,

and oval in form. The male

flowers, 3, consist of round droop-

ing catkins : the female flowei^s

in clusters, 4. A naked drupe

(a pulpy covering), 5, contains

the nut, 6

shell.

These trees are chiefly natives

of North America ; a few are

East Indian ; one species, the

common walnut, is a native of

Persia and Cashmere ; another of

Caucasus ; and a third of the

West India Islands. They are

now very widely distributed.

The warm russet hue of the

young foliage of the walnut,

makes it a pleasing variety among
the vivid green of other trees,

about the end of May ; and the

same variety is maintained in

summer, by the contrast of the

yellowish hue which it then as-

sumes with trees of a darker

tint ; but it opens its leaves so

late, and drops them so early,

that it cannot long be in harmony
with the grove.

The frnit of the walnut is a universal

favourite ; and " wine and walnuts " form an
association not likely to become extinct. The
kernel of the nut, which is externally of a cor-

rugated form, is contained within an oval-shaped
shell, and this again is enveloped in a green
husk. It is, when ripe, esteemed as a fruit;

but from its containing a large proportion of oil,

is, like all substances of the kind, apt to disagree

with many stomachs. The green fruit makes
an agreeable pickle ; and the expressed oil is

somewhat similar to almonds, and is used as a

finer sort by painters. It is also used in cook-
ing, and for* burning. The Spaniards strew the
gratings of old and hard walnuts, first peeled,

into their tarts and other sweetmeats. When the

leaves and recent husks, in their green state,

are macerated in warm water, the extract,

which is bitter and astringent, is used to destroy
insects ; and it is a very permanent dye, im-
parting to wool, or the skin and nails of the
living body, a dingy greenish yellow, which
cannot be obliterated without a great deal of
labour. On this account it is said to have been
used by gipsies in staining the complexions of

stolen children, that they may appear as their
own offspring. The quantity of oil in fresh
walnuts is very considerable, being about equal
to half the weight of the kernels.*

* hhind s History of the Vegetable Kingdom.
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Previous to the introduction of mahogany and
other beautiful exotic woods, that of the walnut
was held in higher estimation than the wood of

any other European tree, and supplied their

place in the manufacture of the most valuable

and costly pieces of furniture, examples of

which are still occasionally to be seen in houses

of ancient date, whose beauty in grain, polish,

and pattern would even bear a comparison
with, and is scarcely surpassed by, the elegant

and fashionable furniture of the present day.

In consequence of its superior properties as a

cabinet and furniture wood, it appears formerly

to have been cultivated and planted to a con-
siderable extent, with a view to its timber
alone ; thus we find that in Surrey it was
planted extensively near Leatherhead, also at

Carshalton, and at Godstone. Another im-
portant application of walnut timber, and for

which it is peculiarly adapted on account of its

strong lateral adhesion, lightness, and little

liability to split or warp in working, is the

making of gun-stocks. In England, till of late

years, from the high price of the material, its

use was almost restricted to the stocking of

fowling-pieces, and other high-priced firearms —
our muskets being stocked with beech or other
woods of inferior value. This deficiency of so

necessary an article, the demand for which was
daily increasing, led to the establishment of a
trade in timber. The timber of American
walnut, which 'was found to possess similar

properties, as well as to the importation into

Great Britain of the wood of the common walnut
from the coast of the Black Sea, from whence it

appears any quantity that may be required can
at all times be obtained.*

Few insects appear to feed upon

the foliage of the walnut, the

leaves of which therefore have

generally a clean and perfect ap-

pearance. In America the black

walnut is attacked by a splendid

moth, the great yellow underwing.^

The caterpillar of this moth is of

large size, and nearly the colour

of the bark of the tree, which it

lies closely against, when it has

done feeding upon the leaves.

In this way, the caterpillar can

scarcely be detected, except by
close observation.

Birches comprise a genus of

hardy trees or shrubs, some of

the former of which are among
the most useful plants of north-

ern latitudes. They belong to

the botanical sub-order betulaceo?.

* c i»lby's Historv of British Forest Tree*.
1 Phaluina neogama

The principal species are the

betula alba, or common birch, 1
;

l

589.

the betula pendulata, or weeping

birch ; the betula varia, or dwarf
birch. There
are several

other spe-

cies, found

in America
and Asia.
The name
is derived
from betu,

^ which is

Celtic ;
or,

a c c o r d i n g
to others,

from the
590. Latin word

batuere, to beat, from the birch

rods which were used to drive

back the people.'

The leaves of the birch, 2, are

simple, sometimes serrated, other-

wise entire ; flowers, 3, whitish,

in cylindrical catkins. The flow-

ers are barren, 2a, or fertile, 3a ;

the seeds are contained in ova-

ries, 4, and the ripe fruit in scales
9
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5 ; the fruit is winged at each

Bide, 6, and cut transversely, 7,

shows two circular chambers.

a

591.

The most common species of

the birch in England, are the

white and the black. Of the white
birch there is a very beautiful

variety, sometimes called the lady

birch, or the weeping birch. Its

spray being slenderer and longer

than the common sort, forms an
elegant pensile foliage, resem-
bling the willow, and like it, is

put in motion by a breath of air.

The stem of the birch is gene-
rally marked with brown, yellow,

and silvery touches, which are

peculiarly picturesque. But only

the stem and larger branches
have the varied colouring : the

spray is of a deep brown, which
is the colour, too, of the larger

branches, where the external rind

is peeled off. As the birch grows
old, its bark becomes rough and
furrowed. It loses all its various

tints, and assumes a uniform
hue.

The bark of this tree has

the property, perhaps peculiar

to itself, of being more firm and
durable than the wood it invests.

Of this the peasants of Sweden,
Lapland, and other northern

countries, where birch grows in

S it;

abundance, take the advantage
;

and shaping it like tiles, cover
their houses with it.

There is a delightful odour

given out by the birch, especially

after rain or heavy dew. It

arises from a fragrant gum,
which exudes from the leaves

and spray. A very pleasing and
refreshing beverage, called birch

wine, is made from the sap of

the tree, tapped in the same
manner as the maples in America.
Russia leather owes its agreeable

smell to a preparation made from
the bark of the birch.

Though the people of more favoured places

rather despise the birch-tree, and leave it to

the turner, out of which to make some of the
smaller of his wares, or employ the shoots as

mop handles, and the twigs as. brooms, there
are situations in which it is among the most
valued and valuable productions of nature.

In those parts of the Highlands of Scotland
where pine is not to be had, the birch is a
timber for all uses. The stronger stems are the

rafters of the -cabin ; Wattles of the boughs are
the walls and the door ; even the chests and
boxes are of this rude basket work. To the
highlander, it forms his spade, his plough, and,
if he happen to have one, his cart and his har-
ness ; and when other materials are used, the
cordage is still withies of twisted birch. These
birch ropes are far more durable than ropes of

hemp ; and the only preparation is to bark the
twig, and twist it while green.

In ancient times, both in Britain and other
parts of Europe, strong and light canoes were
made of the touch bark of the birch ; and it is

still used for the same purposes in the northern
parts of America.*

A great number of insects

feed upon the common birch.

Amongst them are numerous
butterflies and moths, beetles, saw

flies, and caterpillars. Various

fungi thrive upon the wood,
when it begins to decay ; and

the most poisonous of all the

tribe, the fly agaric,f is generally

found where birches are nume-
rous.

Poplars are stately trees, im-

* RhinH's History of the Vegetable Kingdom,
t Ayaricus Musette vs.
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parting considerable beauty to

landscapes. All the species are

deciduous trees, mostly growing

being produced very early in

spring, when the trees are leaf-

less, and when flowers are parti-

cularly valuable from their rarity.

The catkins are also, in most
species, so numerous, that the

effect of the mass of red, when
the tree is seen from a little dis-

tance, and in a strong light, is

very striking. The females of

all the species have their seeds

enveloped in abundance of cottony

down, 3. Poplars are dioecious,

that is, having stamens upon one
plant, and pistils on another.

The down in which the females

of the species have their seeds

! enclosed, flies off when they

I
are shed, *md adheres to every

|

object with which it comes in

to a large size ; natives of Eu-
rope, North America, some parts

of Asia, and the north of Africa.

They belong to the botanical

family populus, which is by some
supposed to be derived from
pallo, to vibrate or shake

;
by

others, from the use made of the

tree in ancient times, to decorate

the public places in Rome, where
it was called arbor populi, or tree

of the people. It has also been

conjectured that the derivation

from populus was suggested by
the tremulous motion of the

leaves, when agitated by the

least breath of wind, thus being,

like the people, easily agitated.

The catkins of the males, 2, of

most of the species are highly

ornamental, from the red tinge

of their antlers, and from their

,0

contact. It is like cotton wool in

appearance, and has been manu-
factured into cloth and paper, but
found to be wanting in elasticity.*

The black poplar has pointed^

serrated leaves, 4. The tremu-
lous motion of the leaves, which

^ is com-
mon in a

greater
or less

degree
to all

poplars,

proceeds

from the

rives and Slii'ubs.
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great length of the petioles,

in proportion to the size and

weight of the leaves to which
they are attached. Most trees,

when acted upon by the wind,

are only partially agitated : one

side is at rest, the other in mo-
tion. But the poplar waves in

one simple sweep from the top to

the bottom, like an ostrich fea-

ther on a lady's head. All the

branches coincide with the mo-
tion, and the least breeze makes
an impression upon it, when
other trees are at rest.

The general aspect of the tribe

of poplars is that of tall, straight,

and light trees, the branches

generally rising perpendicularly,

instead of spreading out horizon-

tally.

The wood of the poplar, on
account of its lightness, is em-
ployed for butcher's trays, packing
cases, the large folding doors of

barns, &c. A great many toys

are also made of it ; as are the

boards and rollers around which
pieces of silk are wrapped.
When well-seasoned, the wood
of the tuhite poplar makes an

excellent flooring.

The remarkable caterpillar of

the kitten moth, feeds upon the

neck-lace poplar, both in America
and Europe. The caterpillar, 5,

which is green and brown, when
disturbed, shoots out of the end
of its forked-tail, 6, two soft,

orange-coloured threads. When
grown considerably it sheds its

skin, and turns green, striped

with white. After a few days it

forms a chrysalis, 7, of chips of

the wood which it attaches to

the tree. And out of this case,

the moth, 8, escapes by an open-
ing at one end. The larva of

a great many moths live on the

leaves of poplars ; some also live

upon the wood. The larvae of

596.

several beetles also feed upon the

leaves ; and numerous fungi will

be found to make a habitation

upon their trunks.

The elm tree, 1, is supposed to

derive its name from the Saxon
ulm, or elm. Elms are long-lived

trees, with hard wood ; rugged,

and sometimes woolly bark ;

zig-zag, and somewhat slender

branches. The leaves, 2, are al-

ternate, and in general serrated

and harsh. The flowers are

earlier than the leaves, tufted,

copious, and dark red.
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The elm naturally grows up-
right ; and when it meets with

i

597.

a soil it loves, rises higher than

the generality of trees ; and after

2

598.

it has assumed the dignity and
hoary roughness of age, few trees

excel it in grandeur. It is the

first tree that salutes the early

spring with its light and cheerful

green—a tint which contrasts

agreeably with the oak, whose

early leaf has generally more of

an olive cast. We see them
sometimes in fine harmony toge-

ther, about the end of April and

the beginning of May. In au-

tumn, also, the yellow leaf of the

elm mixes as kindly with the

orange of the beech, the ochre of

the oak, and many other fading

hues of the wood.*

The foliage of the elm, though

massive and thick, and affording

an almost impenetrable shade,

never appears heavy to the eye,

like that of the horse chestnut.

: or the sycamore ; this is owing

|

to the lightness of the spray,

j
the comparative smallness of the

leaves, and the loose, free, man-
ner in which they hang.f

The oak, the ash, and the elm, are commonly
dignified in our English woods as a distinct

class, by the title of timber trees. Elm wood is of

a brownish colour, and is hard and fine-grained.

In ship building it is valuable for forming the
blocks and dead eyes, and other wooden furniture

of the rigging, being particularly suitable for

these purposes from its hard and adhesive
nature, and indisposition to crack or split when
exposed to the sun, or severe weather.
The great use of the elm for ship-building, is,

however, for keels. It is also used for the naves
of wheels, coffins, &c. The leaves and young
shoots were used by the Romans as food for

cattle, and they are still so employed in many
parts of France. They have in some places

been given to silk-worms ;
and, in both France

and Norway, they are boiled, to serve as food for

pigs. In Russia, the leaves of one of the varie-

ties are used as tea. The bark is sometimes
employed as an astringent medicine ; and the

inner bark, for making bast mats and ropes.

Galls, or small bladders, are produced on the

leaves of the elnl, by the puncture of some kind

of insect. These galls contain some drops of a
liquid which is called elm balm, and was
formerly employed for the cure of wounds.

Many kinds of insects will be

found upon the elm ; among

• Gil pin's Forest Scenery.

t Selby'a History cf Eri'tish Tress.
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others, a beautiful little creature,

covered with a cuirass of green

and gold, called the elm flea, from

its habit of leaping. These little

creatures are so lively, that

though a branch may appear

covered with them at one mo-
ment, the next they have all

vanished.*

Several beetles and moths will

also be found inhabiting elms—
some under the bark, others

among the leaves and branches,

others amid the ramifications of

the roots. Such creatures have
frequently been found deeply

embedded in the substance of

these trees. Probably they crept

at the approach of winter into

some crack or opening in the

bark, and from thence into a

hollow in the trunk. On waking
from their winter's sleep, they

found themselves surrounded by
some newly-formed wood, from
which they could not escape ;

and this continuing to increase

around them, they found em-
phatically a 44 living tomb." Fo-
reign substances have also been
found deeply sunk into the inner

bark ; names deeply cut, in years

long past, have suddenly come to

light, and rings and coins have
suddenly rebounded from the

hatchet of the wood-cutter.f
The following beautiful lines

upon the felling of a tree, are

by the late Thomas Hood

The woodman's heart is in his work,
His axe is sharp and good

;

With steady arm and steady aim,
He smites the gaping wood

j

From distant rocks,

His lusty knocks
Re-echo many a rood.

* Loudon's Trees and Shrubs-

t lloberts's Voices from the Woodlands.
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His axe is keen, his arm is strong,
The muscles serve him well •

His years have reached an extra span,
The number none can tell

;

But still his life-long task has been
The timber- tree to fell.

Alone he works—his ringing blows
Have banished bird and bciat

;

The hind and fawn have cantered off,

A hundred yards at least

;

And, on the maple's lofty top,

The linnet's song has ceased.

No eye his labour overlooks,

Or when he takes his rest

;

Except the timid thrush, that peeps
Above her secret nest

—

Forbid by love to leave the young
Beneath her speckled breast.

No rustic song is on his tongue,

No whistle on his lips

;

But, with a quiet thoughtfulness,

His trusty tool he grips,

And, stroke on stroke, keeps hacking out
The bright and flying chips.

Stroke after stroke, with frequent dint,

He spreads the fatal gash ;

Till, lo ! the remnant fibres rend,

With harsh and sudden crash

;

And on the dull resounding turf,

The jarring branches lash!

Oh ! now, the forest-trees may sigh :

Tne ash, the poplar tall,

The elm, the birch, the drooping beech,

The aspens one and all,

With solemn groan,
And hollow moan,

Lament a comrade's fall

!

As a contrast with the trees

already enumerated, we may
mention the laurels or bays, the

species consisting chiefly of trees,

with some shrubs, natives of

Asia and North America, and

one of them of the South of

Europe. The common laurel and

the Portugal laurel are invaluable

for giving effect to our groves,

by their sparkling glazed leaves,

especially in winter. The lau-

rels derive their name from laus,

praise, in reference to the ancient

custom of crowning the Roman
conquerors with wreaths of the

leaves. They are among the

most generally prized evergreens.

Most of them possess medical

properties in a high degree. The

/
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common laurel* which is now to

be found in every shrubbery,

and has escaped in many instances

from the limits of cultivation into

brakes and woods, contains in its

leaves a considerable quantity of

prussic acid, and from this cir-

cumstance they have been used to

impart an agreeable flavour to

various articles of food : but they

should be employed with great

caution.

The camphor tree, 1, is a re-

markable member of this genus,

1

599.

from the particularly subtile and

penetrating nature of the extract

obtained from it. The substance,

camphor, is so named
from the Latin cam-

phora, to drive off, re-

move, separate, cleanse,

&c, and refers to the

purifying effects of the

substance. The stem
of the camphor tree, 1,

is thick, the bark of a

brownish colour, the

ramifications close and
• Prunus lauro-cerasut.
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extended ; the tree bears black
or purple berries, 2. Although
not established as a hardy plant

in England or America, it flou-

rishes in green-houses.

There are two sorts of trees that produce
camphor ; one a native of Borneo, which pro-
duces the best species ; the other a native of
Japan. To obtain camphor the tree is cut
down, and divided into pieces ; the branches are
then boiled in water, during which the camphor
escapes ; the liquid is then allowed to cool, and
the camphor is found in flakes upon the surface.

Chestnuts belong to the botani-

cal genus castanea, so called

from Castanea, a town in Thes-
saly. The two species most
commonly known are the sweet

chestnut, 1, and the horse-chestnut.

The term sweet chestnut is ap-

plied to the fruit, in contradis-

tinction to the fruit of the horse-

chestnut, which is bitter. The
chestnut, in maturity and perfec-

tion, is a noble tree, growing
with a resemblance to the oak.
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We remember (says Sir T. D. Landseer) par-

ticipating in one of the most interesting scenes

we ever beheld, whilst penetrating an extensive

chestnut forest, which covers the body of the

Val-Ombrosan Apennine, for nearly five miles

upwards. It was a holiday, and a group of

peasants of both sexes, dressed in the gay and

picturesque attire of the neighbourhood, were

sporting and dancing on a piece of naturally



222 THAT'S IT;

level and well-cropped turf, which spread itself

beneath these gigantic trees, whilst the inmost
recesses of the forest were ever and anon made
to resound to their mirth and music. Some
were heating down the chestnuts with sticks

;

others, for their own refreshment, were picking

out the contents from the palisadoed castles in

which the kernels lie entrenched (and when
newly gathered from the tree, nothing can he
more sweet or pleasing to the palate) ; whilst

others, and particularly the girls, were carrying
on an amusing warfare of love, by pelting one
another with the fruit. It seemed to us as if

the golden age had been restored ; and that,

abandoning all the luxuries and attendant evils

of civilized life, mankind had voluntarily re-

turned to their pristine simplicity of fare, when
the chestnut-tree yielded them their innocuous
food, and when the innocency of their lives cor-

responded with that of their rustic nutriment.

The leaves, 2, of the sweet

chestnut, are oblong lanceolate,

mucronately serrated—(that is,

the indentations terminating in

sharp points)—and smooth on
each side. (The leaves of the

horse-chestnut, 566, are corn-

advances. The nuts grow gene-
rally two together, flat on the
inner side, and attached by a
broad disc at the bottom to the

prickly husk, in which they are

contained.

The nuts contain a large amount of nutritive
starchy matter, of a sweet flavour, on which
account they are extensively used as food
wherever the tree abounds. In all Spain, the
southern parts of France, Italy, and the adja-
cent countries, sweet chestnuts, either raw or
roasted, or ground into flour, or prepared in
some other way, form an article of diet. It is,

however, not the wild chestnut which furnishes
the eatable nuts, but a number of cultivated
varieties, the nuts of Which are larger and the
seeds sweeter. In North America it occurs wild
in great abundance in the hilly and mountainous
regions of Virginia, the two Carolinas, and
Georgia, as well as other districts. In its wild
state, the sweet chestnut acquires an unusual
size ; on iEtna, where it constitutes forests,

there are trees of great antiquity, one of which
is called " the hundred horse chestnut," from its

being able to contain a hundred mounted men
in its hollow.

The wood of the chestnut is

well suited for paling, or piles,

as it resists the influence of

water ; it is also used for mill

timber and for water-works, and
produces one of the best kinds
of charcoal. The leaves of the

chestnut are attacked by very
few insects ; and it is said that

the wood never becomes worm-
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pound.) The flowers, 3, are pro-

duced on wood of the current

year, and are ranged along the

stem in sessile tufts. The bar-

ren catkins are numerous, soli-

tary, yellow, and pendulous ; the

fertile flowers, 3, are much fewer

than the barren ones, and are

placed on terminal stalks, which
are lengthened out as the fruit

eaten.

The ash belongs to the botani-

cal genus fraxinus, the derivation

of which is from phrasso, to

enclose, having formerly been
employed for making hedges.

Otherwise, it is thought to be

derived from phraxis, a separa-

tion, because the wood may easily

be split. The English name,
ash, is derived either from the

Saxon word, aese, a pike, or from
the colour of the bark of the

trunk and branches.

The ash, 1, in point of utility,

is little inferior to the oak. Ittf
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uses are infinite. In the arts of

peace, as well as of war, in ar-

chitecture, tillage, and manufac-

tures, the ash objects to no busi-

ness. Ash wood is remarkable

for burning readily when recently

taken from the tree. It throws
out a great deal of sap while
burning, and its bright flame is

to be attributed to the quantity

of hydrogen generated during
combustion.
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The ash generally carries its principal stem
higher than the oak, and rises in an easy flowing
line. But its chief beauty consists in the light-

ness of its whole appearance, 1. Its branches
at first keep close to the trunk, and form acute

angles with it ; but as they begin to lengthen
they generally take an easy sweep, and the

looseness of the leaves corresponding with the

lightness of the spray, the whole forma an ele-

gant depending foliage. Nothing can have a
better effect than an old ash hanging from the
corners of a wood, and bringing off the heavi-
ness of the other foliage with its loose pendent
branches.

The leaves of the common ash,

2, are compound, the leaflets ob-

long lanceolate, in pairs, gene-
rally in five pairs, but sometimes
six. The flowers are produced
in loose spikes from the sides of

the branches. On some there

are only female flowers ; on others

male ones ; on others hermaphro-

dites ; while on others the flowers

are found in two of these states,

or in all of them. The flowers

appear before the leaves. The
bark is ash-coloured when old,

and dark grey when young.

G04.

Ash-wood is in much use by the coachmaker,
the wheelwright, and the manufacturers of

agricultural implements. It is highly valuable
for kitchen tables, as it may be scoured better

than any other wood, and is not so liable to run
in splinters into the fingers. For the same
reason it was much used formerly in staircases.

Milk pails, in many parts of England, are made
of thki boards sawed lengthwise, rolled into

hollow cylinders. The roots and the knotty
parts of the trunk are much demanded by
cabinet-makers, on account of the curious dark
figures caused by their veins. The wood is the
best fuel for smoke-drying herrings; it makes
excellent oars, blocks, and pulleys ; is valuable
for walking-sticks at four or five years' growth

;

and for spade handles, and other implements,
when ten years old ; and it is adapted for many
miscellaneous uses, such as hop-poles, crate-wood,

handles to brackets, rods for training plants,

hurdles, wattling fences, &c. The ashes of the
branches and shoots afford a very good potash;

the bark is used for tanning nets and calfskins

;

the leaves for feeding cattle in autumn.*

In France, Spain, and some
other countries, the ash is no
sooner covered with leaves, than

they are attacked by a beetle of

a beautiful golden green, with

black antenna?, which devours

them, and greatly disfigures the

* Loudon's Tjeea and shrubs.
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tree. These beetles, commonly
called Spanish flies, are used in

medicine as " blistering powder,"

on account of the peculiar pro-

perty they possess of irritating

the skin. Sometimes, when large

numbers of these insects have
died upon the trees, they have
become dried and turned to pow-
der. Particles of this powder
have fallen upon persons sitting

or resting beneath the trees, and

produced most disagreeable con-

sequences. These insects are not

numerous in England ; but in

North America they often prove

a scourge among the potatoe-

vines.

The stems and branches of the

young ash will often be found to

be covered with a species of scale

insect; and the bark, 4, when in

a decaying state, will be fre-

quently found to be undermined
in a curious manner by the

3 5
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larva, 3, of the beetle, 5,* which
is magnified— the natural size

being shown at 4.

The leaf of the ash is" much tenderer than
|

that of the oak, and sooner receives impressions
j

ft Uylcsinus fra.vini. I

'S IT;

Jrom the winds and frost. Instead of con-
tributing its tint in the wane of the year,
among the many-coloured otfspring of the
woods, it shrinks from the blast, drops its

leaf, and, in each scene where it predominates,
leaves wide blanks of desolated boughs, amidst
foliage yet fresh and verdant. Before its decay,
we sometimes see the leaf tinged with a line

yellow, well contrasted with the deeper and
neighbouring greens.
The branches of the ash are sometimes dis-

torted into curiously-wreathed limbs, twisted
and curled in a singular manner. This has v
been supposed to arise in some instances from

V

the rapid deposition of sap, and in others from
the punctures of insects in the tender twigs,
diverting the sap from its usual channel, and
causing a kind of vegetable tumour.

Yews belong to the botanical

genu's taxus, from toxon, a bow,
having been formerly much used
in making them.

" The very herdsmen learn to bend their bows
Of double-fatal yew against thy state."

Shakspeare.

COG.

The English name is derived
from the Celtic iw, signifying

verdure, and pointing to^ the

evergreen foliage of the species.

The berried, or common yeiv, 1,

is a tree indigenous to most parts

of Europe, flowering in March
and April, and ripening its fruit

in September. Yews generally
rise from the ground with a

short but straight trunk, which,
at the height of three or four

feet, sends out numerous spread-
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mg branches, forming a dense

head. The bark is smooth, thin,

of a brown colour, and scales off.

The leaves^ 2, 3, are scattered,

nearly sessile, dichotomous (that is,

in two lateral rows), linear, dark

green, smooth, and shining above.

The flowers, 4, are solitary, pro-

ceeding from a scaly bud ; those

of the male plant are pale brown,

and discharge a very abundant

2 3

t
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yellowish-white pollen. The
female flowers are green, and in

form not unlike a young acorn.

The ripe fruit, 5, consists of a

scarlet berry, very sweet to the

taste, and of a glairy or glutinous

consistence, open at the top, and
enclosing a small, oval, brown,
hard-shelled seed or nut, which,

though surrounded by, is not

immediately connected with the

fleshy cup.

The yew springs up naturally

in wild woods, the seeds being

carried by birds. It is, however,
seldom seen in perfection. As
it does not rank among timber

trees, and is unprotected by
torest laws, it has often been

10*

made booty of by those who
durst not lay violent hands on
the oak or the ash. But, from
its toughness, in days when
bows and arrows were the chief

weapons of war, it was highly
prized, and carefully cultivated.

The wood of the yew is not only

celebrated for its toughness, but

for its durable nature. Where
your paling is most exposed
to either winds or springs,

strengthen it with a post of

old yew. That hardy veteran

fears neither storms above nor
damps below. It is a common
saying amongst the inhabitants

of New Forest, that a post of

yew will outlast a post of iron.

Yew trees attain a very great age, and assume
very hoary and romantic forms. The Anker-
wyke yew, near Staines, is supposed to be up-
wards of a thousand years old. Henry the
Eighth is said to have made it his place of

meeting with Anna Boleyn ; and Magna Cliarta

was signed within sight of it, on an island in the
Thames between Runnymede and Ankerwyke.

What scenes have passed since first this ancient
yew

In all the strength of youth and beauty grew.
* * * *

'Twas here the tyrant, Henry, felt love's flame,

And, sighing, breathed his Anna Boleyn's
name.

Beneath the shelter of this yew tree's shade
The royal lover wooed the luckless maid :

And yet that neck, round which he fondly
hung,

To hear the thrilling accents of her tongue ;

That lovely breast, on which his head reclined,

Formed to have humanised his savage mind ;

Were doomed to bleed beneath the tyrant's

steel,

Whose selfish heart could doat, but could not .

feel."

The fresh leaves of the yew
possess a poisonous property

which makes them fatal to human
beings ; and loppings in a half-

dried state are detrimental to

cattle. But the berries are use-

ful to birds, and the dense ever-

green foliage affords them shelter

in storms or 1 y night. But no



226 that's it ;

insects live on the tree, and very

few lichens or fungi grow on

the bark.

The wood is hard and smooth,

and beautifully veined with red.

It is used for axle-trees, and cogs

for mill-wheels, and flood-gates

for fish-ponds, which are almost

imperishable. It is also in great

use for bedsteads, chairs, steps,

and ladders.

Pines constitute a very im-

portant tribe of trees. The
name is derived from a Greek
word, which signifies fat, be-

cause the trees of this genus

.furnish pitch and tar. Others

derive the word pinus from the

Celtic pin, or pyn, a mountain,

or rock, in allusion to the ha-

bitat of the tree.

The fir, spruce, larch, de-

ciduous cypress, cypress, arbor

vitae, juniper, New Holland pine,

1
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and several others, are included

in the pine family. The Scotch

fir, 1, commonly so called, is a

pine. Pinns may be distinguished

from firs by the leaves or spires,

which more or less resemble

longish pieces of coarse thread

united to the number of two,

three, four, or five, in the same
sheath. Those of the firs, on

the other hand, are short, and
are attached singly round the

circumference of the branch, or

upon its opposite sides.

Pines belong to the botanical

order conifera, the name being

derived from the fruit, which is

in the form of a cone, 2. The

609.

order consists of resinous, mostly

evergreen, hard-leaved trees or

shrubs. Under this name are col-

lected the various races of fir trees,

cedars, pines, junipers, cypresses,

and the like, which, however dis-

similar they may at first sight

appear, present these charac-

teristic points : they all branch

from numerous buds, proceeding
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from the side of a main stem.

Their wood consists of tubes of

nearly equal diameter, among
which are here and there cavi-

ties which receive the resin that

exudes from the wood. The
leaves, 3, are articulated with the

stem, and very often are linear,

veinless, and sharp-pointed, but

there are some species with
broad and fern-like leaves. The
flowers are collected in scales, 5.

When the fruit is ripe, it con-

sists of a number of these scales

united into a cone, 2 ; most of

the scales have membraneous
wings, 4, attached to them, by
which their dispersion is as-

sisted.

The Scotch pine, 1, in perfection, is a very
picturesque tree, though we do not sufficiently

regard its beauty. The colour of the leaf, and
the remarkable growth of the tree, are equally
objects for admiration. Its ramification, too-

is beautiful and irregular, and not unlike that
of the stone pine, which it resembles also in the
easy sweep of its stem, and likewise in the
colour of the bark, which, as it attains age, is of

a rich reddish brown. Its spiry points present
a good contrast with the round heads of oaks
and elms, and greatly improve the landscape.

In America the pine forests

are of vast extent, and possess

6
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indescribable grandeur. Captain

Wilkes describes those which he
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visited on the Oregon as being

magnificent. Mr. Drayton, who
was with him, took a camera
lucida drawing of one of the

largest trees, 6, which was quite

characteristic of the forest. The
largest tree represented in the

sketch was thirty-nine feet six

inches in circumference, eight

feet above the ground, and had a

bark eleven inches thick. The
height could not be ascertained,

but it was thought to be up-

wards of 250 feet, and the tree

was perfectly straight.

Although in all, or most of

its species, inferior to the oak

in the strength and durability

of its tribes, the pine claims the

second place among valuable trees.

It is very abundant, its growth is

comparatively rapid, and its

wood, straight, elastic, and easily

worked. Accordingly, as oak is

the chief timber in building Ships

for the sea, pine is the principal

one for the construction of houses

upon land. It is the " builder's

timber," and as, when the car-

penter wants a post or beam of

peculiar durability, he has re-

course to the oak, so when the

shipwright wishes to have a

piece of timber that shall com-

bine tightness with great length,

as for a spar or mast, he makes
use of the pine.

Of evergreen trees, the cedars

claim pre-eminence, not only on

account of their dignity, but be-

cause the cedars of Lebanon, 1,

are frequently mentioned in the

Holy Scriptures. Some suppose

the word cedar to be derived

from Cedron, a brook in Judea,

on the banks of which the
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cedar of Lebanon was once

plentiful.
l
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The prophet Ezekiel has given

us an eloquent description of

the cedar :

—

" Behold, the Assyrian was a cedar in Lebanon
with fair branches, and with a shadowing
shroud, and of an high stature, and his top was
among the thick boughs. The waters made
him great, the deep set him up on high, with
her rivers running round about his plants, and
sent out her little rivers unto all the trees of

the field.

" Therefore his height was exalted above all

the trees of the field, and his boughs were
multiplied, and his branches became long,

because, of the multitude of waters, when he
shot forth.

" All the fowls of heaven made their nests in

his boughs, and under his branches did all the
beasts of the field bring forth their young, and
under his shadow dwelt all great nations.

" Thus was he fair in his greatness, in the
length of his branches, for his root was by
great waters. The cedars in the garden of
God could not hide him : the fir-trees were not
like his boughs, and the chestnut-trees were
not like his branches ; nor any tree in the
garden of God, was like unto him in his
beauty.

" The fir trees were not like his boughs, nor
the chestnut trees like his branches, nor any
tree in the garden of God like unto him for
beauty."—Ezek. xxxi.

In this description, two of the

principal characteristics of the

cedar are marked. The first is

the multiplicity and length of

its branches. Few trees divide

so many fair branches from the

main stems, or spread over so

large a compass of ground. The
second characteristic is what
Ezekiel calls his " shadowing
shroud." No tree in the forest

is more remarkable than the

cedar for its close-woven leafy-

canopy.
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The cones, 3, are oval, and their

scales close-pressed ; the con-

tained seeds are of an irregular

triangular form, nearly half an

inch long, with a broad membra-
naceous wing.

The leaves, 4, remain two years

upon the branches, and are singly

disposed upon the shoots of the

current year, like those of the

birch ; but as numerous buds are

formed upon the young wood,
from each of these in the follow-

ing season a tuft or circle ot

leaves is produced ; these leaves

are succeeded by others for many
years in sue cession, and cause a
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very small elongation, or annual
growth of the bud, which may
be recognised in the narrow rings

composing the basal part of such
buds as have been in existence

for several years. From some of
4
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these buds eventually proceed
the male and female catkins, the

former of which are solitary,

single, about two inches long,

and turning upwards.*
The cypress is a beautiful tree,

though differing materially in its

general aspect from any of the

preceding. It derives its name
from the island of Cyprus, where
it flourishes in great abundance.
The evergreen cypress is also a
common tree in the Levant. It

was planted by the Moors around
their palaces, and both by the

ancient and modern Romans as

an ornamental tree around their

villas. Of this species there are

two varieties, the upright and
the spreading, the latter attaining

a larger size than the former.
* Seiby's Forest Trees.
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The evergreen cypress, 1, is a

flame-shaped, tapering, cone-like

l
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tree, with upright branches grow-
ing close to the trunk, and re-

sembling in general appearance

the Lombardy poplar. The leaves,

2, are small and imbricated, be-
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coming more distinct, sharp, and
pointed, as they grow older

;
they

are of a yellowish green, smooth,

shining, and remain on the tree

for five or six years. The male
catkins are yellowish and nume-
rous. The female catkins are

numerous, and of a roundish

oblong form. The cones, or nuts,

3, are from one inch to one and
a half in diameter, sessile, and
generally produced in pairs, on
the sides or at the extremities of

the branches.

The wood of the cypress was much used by
the ancients for all purposes which required
durability ; whatever they thought worthy of
being handed down to the most remote posterity

was preserved in the wood of that tree, or of

the cedar. But it is now chiefly regarded as

ornamental. Like other trees of narrow
conical forms, such as the Lombardy poplar, or

even the spruce yew, and the larch, the

cypress is not calculated to produce a grand
effect when planted in masses; but in rows,

singly, or in the midst of a group of trees of

other shapes, for the purpose of breaking the

outline formed by round-headed low trees or

shrubs, the cypress is particularly suitable.*

Of all timber, that of the cypress is supposed
to be the most durable, superior even to that of

the cedar itself. The doors of St. Peter's

Church, at Rome, which had been formed of

this material in the time of Constantine, showed
no sign of decay when, after the lapse of eleven
hundred years, Pope Eugenius IV. took them
down to replace them with gates of brass. In
order to preserve the remains of their heroes,

the Athenians buried them in coffins of cypress ;

and the chests or coffins in which the Egyptian
mummies are found are usually of the same
material. Cypress is a handsome timber;
though hard, it is elastic, and therefore is

suitable for musical instruments. For furni-

ture it would be equal even to mahogany ; for

though not so beautiful in its colour, it is

stronger, resists the worm equally, and its

odour repels insects. For building there is no
timber superior to it, as it lasts almost as long
as stone. The cypress is reported to live to a
very great age ; and though the precise period
has not been ascertained, the fact of its being
planted over the graves of the dead, and carried
in funeral processions as an emblem of immor-
tality, is a proof that its duration must be very
considerable, t

The spruce fir, 1, is generally

esteemed a more beautiful and

elegant tree than the Scotch fir.

* Loudon's Trees and Shrubs.

\ lwhiud'a Vegetable Ki-^d .to.

But, in reality, the picturesque-

ness of these trees is greatly

enhanced by contrast. The Scotch

fir raises its tall stem high into

the air, and at its summit throws

out broad branches of foliage.
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The spruce fir, on the contrary,

feathers the ground with its

foliage, and repeats the feathery

strata, tier upon tier, in regular

order, from the bottom of the

tree to the top.

617.

The Norway spruce fir has

scattered quadrangular leaves, 2,

with cylindrical cones, 3, hang-

ing from the extremities of the
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branches. The cones are from

five to seven inches long, and
from one to two inches broad.

The wood is light, elastic, and
varying in durability, according

to the soil upon which * it has

grown.

The ashes furnish potash ; and the trunk
produces an immense quantity of resin, from
which Burgundy pitch is made. The resin is

obtained by incisions made in the bark, when it

oozes out between that and the soft wood. The
principal uses to which the wood is applied, are
for scaffolding poles, ladders, spars, oars, and
masts to small vessels. The planks and deals

are used for flooring rooms, and by musical
instrument makers and carvers

; they are also

used by cabinet makers for lining furniture, and
for packing boxes, and maay similar purposes.
The wood, being fine-grained, takes a high
polish, and does well for gilding on.*

Willows, 1, are trees of light,

graceful, and quick growth.
They generally nourish on the

banks of rivers and lakes, and

l
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other moist situations, and are

confined chiefly to the temperate

regions of Europe and America.

• Loudon's Tree* and Shrubs.

There are sacred and solemn

associations with these trees : the

captive Israelites thus sung :

—

" By the rivers of Babylon, we sat down ;
yea,

there we wept, when we remembered Zion.
" We hanged our harps upon the willows in

the midst thereof.
" For there they that carried us away captive,

required of us a song ; and they that wanted
us required of us mirth, saying, 1 Sing us one

of the songs of Zion.' "—Psalm cxxxvii.

As a general description of

this numerous family, they vary

from shrubs of two inches or

three inches in height, to trees

619.

of eighty or ninety feet. The
branches are round and flexible,

the leaves, 2, are single, undi-

vided, stalked, generally alter-

nate, deciduous. The leaves are

generally arranged spirally on
the branches ; but in a few

species they are opposite, and

not in a spiral order. The
catkins, 3, are early, in some

species erect, in others drooping,

and spring either from the same

buds as the leaves, or more
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commonly, from different ones.

Their florets are almost inva-

riably separated, being all barren

on one plant, and fertile in ano-

ther, of the same species.

The importance of the willow to man has
been recognised from the earliest ages. The
Romans used twigs for binding their vines, and
tying their reeds and bundles. The British

coracles (boats) were constructed of them,
covered with leather; and shields, similarly

covered, were used in war. Huts were con-
structed of them. The uses of willows are
almost innumerable. The longer shoots and
branches are made into poles for fencing, hop-
poles, props for vines, and, when forked at one
end, into props for clothes lines. They are also

used for the handles of hay-rakes, and other
implements ; they are also split and made into

hurdles, crates, hampers, and, interwoven with
the smaller branches, into racks, or cradles for

the hay and straw given to cattle in the fields,

or in feeding yards. The smaller rods, with or

without the bark on, are manufactured into

various kinds of baskets, for domestic use ; and
split into two or more pieces, are used for fancy
baskets. Hats are manufactured from shavings
of the wood, and there is a kind of stuff, made
of thin willow slips, used for the shapes of

bonnets.
The downy substance which grows on their

beautiful catkins is used occasionally as a
substitute for cotton, in stuffing mattresses,
chair cushions, and for other similar purposes.
In many parts of Germany it is collected for

making wadding for lining ladies' winter dresses

;

and a coarse paper may be made from it. The
shoots of willows, of certain vigorous-growing
kinds, when cut down to the ground, produce,
in two years, rods which admit of being split in

two for hoops of barrels ; while others, in one
year, produce shoots more or less robust, and
of different degrees of length, which are used
for all the different kinds of basket making.
The top of willows, and all the branches or old

trunks which can be applied to no other useful
purpose, make a most agreeable fuel, producing,
when dry, a clear fire with little smoke. Willow
wood was formerly applied principally in the
manufacture of charcoal, both for smelting iron,

and for gunpowder
; but, for the former pur-

pose, it has long given way to the coke of
mineral coal. It is still employed in the manu-
facture of gunpowder, and is esteemed by artists
for their crayons.*

The weeping willow is a very
picturesque tree. The light airy
spray of the poplar rises per-
pendicularly ; that of the weep-
ing willow is pendent. The
shape of its leaf is conformable
to the pensile character of the
tree ; and its spray, which is

* Loudon's Trees and Shrub*.

lighter than that of the poplar,

is more easily put in motion by

a breath' of air. The weeping

willow, too, has its special asso-

ciations. It does not serve to

screen the broken buttresses and

Gothic windows of an abbey,

nor to overshadow the battle-

ments of a ruined castle. These

offices it resigns to the oak.

The weeping willow seeks an

humbler scene, from some ro-

mantic footbridge, which it half

conceals, or some glassy pool,

over which it throws a streaming

bliage

—

— " And dips

Its pendent boughs, stooping as if to drink."*

1
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The lime, 1, is an elegant tree,

found wild in woods and grassy

declivities. There are only two
well established varieties—the

European and the American.
The leaves, 2, are simple, cordate,

serrated, and there is a remark-
able bractea, 3, or abnormal leaf

attached to the peduncle of each
of the stems of the flowers, 4.

» Gilpin's Forest Heenery.
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The nuts, 5, are one-celled, con-

taining two seeds.

621.

The wood of the lime tree is used by piano-

forte makers for sounding boards, and by
cabinet makers for a variety of purposes. It

is turned into domestic utensils of various
kinds ; carved into toys, and turned into small
boxes for apothecaries. For carving it is

superior to any other wood, in the north of

Europe ropes and mats are formed from certain

parts of the bark. The Russian peasants weave
the bark of the young shoots for the upper
parts of their shoes, tfee outer bark serves for

the soles ; and they also make of it, tied with
strips of the inner bark, baskets and boxes for

domestic purposes. The outer bark of old trees

supplies them, like that of the birch, with tiles

for covering their cottages. The fishermen of

Sweden make nets for catching fish of the fibres

of the inner bark, separated so as to form a
kind of flax, and the shepherds of Carolina

weave a coarse cloth of it, which serves them
for their ordinary clothing. The sap of the
tree, drawn off in the spring, and evaporated,
affords a considerable quantity of sugar; and
the honey produced by the flowers is superior
to ali other kinds for its delicacy, and is worth
three times more than common honey.

While we pass through the

shades of forests formed by mul-

titudes of elms, oaks, &c, we
cannot help thinking of those

remarkable trees, the banians, 6,

which, from the peculiar pro-

perty of throwing down from
their horizontal branches sup-
porters, which take root as soon
as they reach the ground, and

these again giving out branches,

form immense woods, having a

single tree for their common
centre. In this manner, acres

and miles of plains are covered

with immense woods, divided

into colonnades and aisles, their

high roofs being formed of em-
bracing arms and densely-matted

leaves, through casual openings

here and there admitting stray

f.12.

sunbeams, to light with glan-

cing rays the vast and beautiful

cathedral of living wood and
whispering leaves. On the

banks of most Indian rivers

banian groves are to be found,

which, according to the nature

of the soil, the obstructions or

openness of the land, or the force

of the inundating waters, are

either vast or circumscribed.

On the banks of the Nerbudda
is a celebrated banian grove, or

rather tree, for there is but one

parent to the countless hundreds

of stems, under which, on the

march of an army, a column of

7000 men, with all their artillery,

baggage, beasts of burden, and

the whole material of the mov



234 THAT

ing brigade have encamped with
ease and comfort. It is believed

to be identical with that which
is mentioned in history by Near-
chus, in the time of Alexander
the Great, as being capable of
sheltering 10,000 men at once.

Portions of it have been carried

away by floods, but enough re-

mains to overshadow 7000 men.
Its principal trunk is more than
200 feet in girth, and its branches
are supported by 350 other

trunks which equal that of our
largest oaks, while the smaller

trunks are some 3000 more.*
The longevity of trees is an

interesting study. While some
trees live only a few years,

rapidly attaining their growth,
and rapidly decaying—like the

peach-tree—others, on the con-
trary, have a longevity exceeding
the age of man ; and some species

outlive many generations. It is

well known that the age of trees

is correctly indicated by the num-
ber of wood circles, or rings,

found in the trunk—each ring
being the growth of a single

year. We here subjoin several

remarkable examples ascertained

by the above rule, or by tradition

and history, quoted from De
Candolle :

—

" An elm lived to the age of
335 years ; cypress (Eastern),

3 iO ; larch, 576 ; chestnut, about
600 ; orange, 630 ; olive, 700

;

platanus orien talis, 720 ; cedar,

830 ; many tropical trees seen
by Humboldt, 1000

; lime, 1076,

1147; oak, 810, 1080, 1500;
yap, 1214, 1458, 2588/2820;
taxodium, upwards of 4000

;

* Dictionary of Useful Knowledg-e.
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and andansonia, of Senegal and
Cape Yerd Islands, 5000."

The yew-trees of Britain are

of wonderful longevity. The
following list is quoted from
Professor Balfour:

—

"A yew at Fountain's Abbey,
Ripon, lived 1200 years; yews,

in the churchyard of Crowhurst,

Surrey, 1450 ; yew, at Fontigal,

Perthshire, 2500 to 2600 ; yew,
at Bradbourn Churchyard, Kent,

3000 ; and a yew, at Hedsor,

Bucks, twenty-seven feet in

diameter, 3200."

We have now described a great many of those
sovereigns of the woods by whose beauty the
face of the earth is enriched, and by whose
utility mankind, and thousands of minor
creatures, are benefited. We have little time
to mention the various shrubs and parasitic

plants that are the attendants of trees in their

grand forest assemblage. Some of these,,

finding their way also in the hedgerows and
fields, will find mention as we proceed. We
must, however, say a few words of two interest-

ing parasitic plants, popularly known as the
mistletoe, and the ivy.

The mistletoe reminds us of

those ancient days when our
Druidical forefathers assembled
in the depths of dense woods to

perform the ceremony of cutting

the mistletoe, 7. Upon the advent

of a new year, the original cus-

tom, practised as a religious rite,

began in the early part of De-

cember, by all ranks of the priest-

hood proceeding in grand and
solemn procession to cut and
gather the sacred and symbolical

mistletoe. The prophets marched
first, singing hymns in honour of

their several divinities, followed

by a herald with a caduceus, the

herald being succeeded by a body
of Druids, three abreast, bearing

the sacrificial implements, and,

last of all, the arch-Druid, or

high priest, with his attendant
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train, followed by the multitude.

The procession having reached

the selected tree, the ceremony-

commenced by the arch-Druid
ascending the oak, and with a

golden sickle mowing off the

plant from its parent bark, while

a number of Druids, holding a

white cloth beneath, caught on
its typical purity the falling mis-

tletoe, which, being carried to

the temple, and consecrated by
prayers and blessings, was distri-

buted to the people.

7

623

It was in the depths of woods,
too, that the Druidical altars, 8,

were raised, and their mystic
rites and ceremonies, and bar-
barous sacrifices performed. But
the forests, woods, and plantations
of those days were very different
from those that now exist. Hu-
man industry has transplanted
trees from one shore to another,
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and dotted various parts of the

earth with a new verdure.

624.

It would be exceedingly interesting to learn
what description of trees, shrubs, grasses, and
edible leaves and roots were known to our
British ancestors. The subject is, unfortunate>y,
surrounded with difficulty. It may, however,
be confidently asserted that, although the
vegetation of this island was exceedingly
vigorous, the orders of plants indigenous to it

were few. The principal trees and shrubs were
the oak, mistletoe, ivy, birch, alder, pine,

mountain ash, juniper, sweet-gale, dog-rose,
osiers, heaths, and a few others. The fir,

chestnut, beech, elm, poplar, mullerry, lime,

cypress, cedar, laurel, box, laburnum, and
weeping-willow were unknown. Of fruit-

bearing trees and shrubs, if any were then upon
the island, they were only the gooseberry,
currant, raspberry, alderberry, crab-apple,
strawberry, and a few rose-worts or bramble
berries; and these in so wild a state as to be
unproductive of any material contribution to
the food of man. The woods which crowned
the British island must therefore have been
vast assemblages of oaks, stately in the growth
of ages, then* spreading branches darkened by
the clustering mistletoe and ivy ; while under-
neath, seeking the neighbourhood of streams,
the alder put forth its dark green lea t es, and
lit the shades of the forest with its star-like

tiowers. In the undergrowth, brambles wove
in impenetrable net-work, amid tufts of rank
grass, heath, ferns, and mosses. The forest

foliage of the country was varied only by a few
pines, standing in solitude upon the hills, and
becoming more numerous towards their natural

habitat, Scotland ; while heath and juniper, in

wild luxuiiance, over-ran the downs.*

The ivy, 9, is a plant of the

order liedera, from the Celtic

word hedira, a cord. The Eng-

* Phil j>'» History of Progress in Great Br uio.
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lish word ivy, is from the Celtic

iw, green. The leaves of the ivy,

1, have fine angular lobes, and

are smooth and glossy. The
climbing stems throw out roots

9
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from their sides, and catch hold
of anything that may be near
them. When the roots cannot
penetrate the substance which
they touch, they dilate, and
attach themselves to it, by close

pressure on the rough particles

of its surface. The btrries, 2,

afford a rich repast to numerous
birds, and its flowers to myriads
of insects. Yet it is remarkable
that its leaves remain untouched.

Ivy gives great richness to an old trunk, both
by its stem, which often winds round it in

thick, waving, irregular volumes ; and by its

leaf, which either decks the furrowed bark, or
creeps among the branches, or hangs carelessly

from them. In all these circumstances it unites
with the mosses, and other furniture of the tree,

in adorning and enriching it. About the com-
mencement of spring, when the foliage of the
oak is just beginning to expand, its varied tints

are often delightfully coiftrasted with the deep
green of an ivy bush, which has overspread the
body and larger limbs of the tree ; and the
contrast is still more beautiful when the leaves

are covered, as we sometimes see them, with
tufts of brimstone coloured moss.

Among the undergrowth of

woods, the very interesting tribes

of ferns, 10, are conspicuous.

They are herbaceous plants, some
of which assume the dimensions

of trees in tropical regions, where
they present the appearance of

diminutive palms, 562. Their
leaves or fronds are feather-like,

and branch outward from the

stem, 1 ; or are lobed, and spring

from the root, 2 ; pinnated, 3 ;

simple and lanceolate, 4 ; and
present other endless varieties,

as 5, 6, and 11.

626.
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The fronds, 11, 12, present a

curious appearance, being rolled

up like a crosier at their ex-

tremities, at the period when
their development begins. The
organs of fructification will be
found in little reddish scales or

capsules underneath the leaves.

12

Several species of ferns have been
employed as food, and others as

medicine ; but they are now gene-
rally disused for these purposes.

The Greeks called ferns generally

by the name of Pteris, because
they resemble plumes in their

light and divided appearance.

Pteris aquilina, 12, the common
brake or fern, is abundantly

found throughout Great Britain,

and in North and South Ame-
rica. Indeed, with a few varia-

tions, it enjoys a very wide
geographical range. It affords

an excellent covert for game,
and serves for many household

purposes. It is used as litter

for cattle, and very frequently

for the purpose of thatching cot-

tages. The ashes are employed
in the manufacture of soap and
glass. For its astringent quality,

it is used in dressing kid and
chamois leather. Country people

make a decoction of it for the

cure of internal worms ; and a

bed made of the green plant is

held by them to be an efficient

remedy for the rickets in chil-

dren.

In the decoration of nature,

the simple tribes of mosses, 13,

play a much more important part

than may be supposed. They
constitute one of Nature's mi-
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nutiaB ; and, although they do
not affect the great outlines of

composition, they are all-import-

ant to colour and effect.

The variety of mosses—the

green, which tinges the trunk of

the beech; the brimstone-coloured

I have often stood with admiration before an
old forest oak, examining the various tints

which have enriched its furrowed stem. The
genuine bark of an oak is of an ash-colour,
though it is difficult to distinguish any part of

it from the mosses that overspread it ; for no
oak, I suppose, was ever without a greater or a
less proportion of these picturesque appendages.
The lower parts, about the roots, are often
possessed of that green velvet moss which in a
still greater degree commonly occupies the bole
of the beech

;
though the beauty and brilliancy

of it lose much when in decay. As the trunk
rises, you see the brimstone colour taking
possession in patches. Of this there are two
principal kinds ; a smooth sort, which spreads
like a scarf over the bark; and a rougher sort,

which hangs in little rich knots and fringes. I

call it a brimstone hue, by way of general
distinction ; but it sometimes inclines to an
olive ; and sometimes to a light green. Inter-
mixed with these mosses, you often find a
species perfectly white. This white moss is

esteemed a certain mark of age, and where it

prevails in any degree, is a clear indication that
the vigour of the tree is declining. But there
are some situations where the moss becomes
white, not from the decline of the tree, but.
from external circumstances—as when the
trees grow very closely together, and there
is consequently a stagnated and damp atmo-
sphere surrounding it. We find, also, ano-
ther species of moss of a dark brown colour,
inclining nearly to black ; another of an ashy
colour, another of a dingy yellow. We may
observe also touches of red ; and sometimes, but
rarely, a bright yellow, which is like a gleam of
sunshine : and in m:my trees you vvili see one
species growing upon another, the knotted

i

and black, which stain the oak

;

and the yellow, which is fre-

quently found on the elm and
ash, are among the most beau-

tiful of those tints which em-

bo Uish the bark of trees.

brimstone coloured fringe clinging to a lighter

species ; or black softening into red. Strictly

speaking, many of these excrescences, which I

have mentioned under the general name of

mosses, are classed by botanists under the
name of lichens.*

These lichens, 14, are a large

and important order of plants

of low organization
; they form

large and irregular patches upon
the trunks of trees, surfaces of

rocks, &c., where they appear

more like the debris of decayed

matter, than what they really

are—new and living organisms.

Their substance is wholly com-
posed of cells, 543, without any
vessels, 543, and the membranous
expansion of which they con-

sist, assumes various forms, some-

times a concave or a convex disc ;

at other times cone-shaped, or

cup-like bodies.

The use of these plants, in the great scheme
of nature, may be thus explained. They are

the pioneers of the higher orders of vege- ;

* G.! in a Purest Scenery.

13
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tatiun. The seeds of lichens are furnished
with a gummy and adhesive fluid, and being
scattered about by the winds, they fall upon
bare rocks and other surfaces, and to these
they attach themselves. Without soil, and
simply from moisture and the air, they vegetate,
and form a small central lichen ; others grow in

circles around, till, in process of time, the
whole surface of the bare rock becomes covered
with a hoary coat. These lichens periodically
decay, and mouldering to the earth, form, with
the particles of the abraded rocks, a soil "which
is fitted for the reception of other plants, further
advanced in the scale of organization.

14

630.

Both lichens and mosses possess

a commercial value. The former

are variously used in the arts as

pigments, and in some cases as

food. The quantity annually

imported into Great Britain for

dyeing purposes is estimated at

from £60.000 to £80,000 in

value. The latter, in the form
of peat moss, is now used for

the manufacture of gas, and
some small towns in Ireland are

illuminated by it, the gas being

superior to that distilled from

coal.

In walking through the woods

we have discovered various forms

of fungi, popularly known as

mushrooms, toadstools, puff-balls,

&c. But besides these large

examples of this very curious

order, there is a large number
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of minute plants which require

close observation to discover

them; while others, such as the

appearances called mouldiness,

mildew, smut, mist, brand, dry-rot,

&c, can only be seen in detail

by the aid of a microscope. These
fungi, 1 to 20, will be found to

present very curious forms : some
spring from the surfaces of dead
leaves, as 1, 7, 9 ; others from
the decaying bark of stems and
trunks, as 2, 13, 14, 15, &c.

Some are found among grass,

others on the trunks of living

trees, others on dead branches.

Some appear to make their fa-

vourite habitation the leaves of

the holly, as 7, others the leaves

of the oak, as 9 ; some are cup-

shaped, as 17; others are funnel-

shaped, as 14 ; others consist of

round spiry bodies, as 19 ;

while others are minute discs,

as 20. There are many other

curious forms.

632.

Fungi are among the most numerous of all

plants in respect to genera and species, so
abundant, indeed, that no one has yet at-
tempted to form an estimate of their numbers.
Fries asserts that he had discovered above two
thousand different species within the compass
of a square furlong, in Sweden. They usually
prefer damp, shady, dark, unventilated places,
such as cellars, vaults, the parts beneath
decaying bark, the hollows of trees, the denser
parts of woods and forests, or any decaying
matter placed in a damp and shady situation.
We may here make a few hints of practical

utility, respecting the poisonous nature of some
of these plants. In gathering them, it is not
only necessary to observe that only the recog-
nised edible kinds are selected, but to see that
these grow in their natural situations, the open
meadows, for it has been found by fatal ex-
perience, that some species which are perfectly
harmless when raised in open meadows and
pasture lands, become virulently poisonous when
they grow in contact with stagnant water, or
putrescent animal and vegetable substances.
What the poison in fungi may be, has not yet
been accurately ascertained. Some, which have

the undersides of the caps formed of tubes

instead of gills, contain oxalic acid, and others
are supposed to contain prussic acid.

We have already given par-

ticulars of various birds, 381,
and their nests, 401. But we
cannot quit the woods, without
bestowing a few thoughts upon
the beautiful and active creatures

that attend us in our forest

walks.

The sparrow-hawk, 1, chooses
for its retreat the densest woods,
constructing a rude nest in the

hollow of a decayed trunk, or,
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sometimes

adopting
the aban-

doned nest

of a crow.

The bird

will occa-

sional ly

build itself

a nest of

slender
twigs, in a 633 -

low tree, or thorn bush. The eggs

are usually four or five, spotted

with red at the larger end.

About the 10th of July. (says White, in his

"Natural History of Selbourne"), a pair of

sparrow-hawks bred in an old crow's nest on a

low beech in Selbourne Hanger, and as their

brood, which was numerous, began to grow up,

became so daring and ravenous, that they
were a terror to all the dames in the village who
had chickens or ducklings under their care.

A boy climbed the tree, and found the young so

fledged, that they all escaped from him ; but he
discovered that a good house had been kept

—

the larder was well stocked with provisions, for

he brought down a young blackbird, jay, and
house-marten, all clean picked, and some half-

devoured. The old birds had been seen to make
sad havoc for some days among the new-flown
swallows and martens, which, being lately out

of their nests, had not acquired those powers
and command of wing that enable them, when
more mature, to set enemies at defiance.

The kite, 2, chooses for the

place of its nest the fork of a

thick tree,

where it is

concealed
by the
bran ches
and the
foliage,
generally
about half-

w a y up.
The exter-

nal part of

the nest is

formed of twigs, the interior

lined with wool. Two or three

eggs of a whitish colour, spotted

with yellow.

11

The kite, though its motions in the air are
free and graceful, is not in the habit of preying
there. It feeds on the ground, or sometimes
cv?n on the surface of the water, from which it

can twitch up a floating animal substance with
great dexterity. It feeds principally on young
animals, such as those of game birds, hares,
rabbits, and even lambs, especially when the
latter are sickly. It devours mice, large insects,

worms, snails, &c, in great numbers; and will

feed on carrion whenever it finds an opportunity.

The buzzard, 3, seeks out the

densest woods for its retreat, and

there, generally taking posses-

sion of the old nest of a crow,

it improves the fabric by putting

it into a state of repair, and
lining it with wool. It lays two
or three eggs, sometimes entirely

white, at others tinted with
yellow.

The buzzard remains for hours watching from
the same tree, appearing toprefer the accidental
approach of an animal that may serve for a
meal, rather than find it by a laborious search.
Though occasionally seen soaring in the air in

circles, it is much more frequently stationed on
a tree, from which, if approached, it bustles out
with a confused and hurried flight, indicative
of fear.

Owls, 4, love the hollows of

old trees, and the clefts of ivy-

covered rocks and walls. When
intruded upon in their nests,

they throw themselves back,

hissing and snapping at the

invader. Their eggs are usually

six, round in form, and without
colour.
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The, tawny owl iscommon in most well-wooded
districts, and is strictly nocturnal in its habits,
seldom moving, or leaving its place of conceal-
ment, during the day. It inhabits thick woods,
or strong plantations of evergreens, and at
nightfall issues forth to seek its food, sometimes
visiting small enclosures about farm-houses,
at others taking a wider range over the neigh-
bouring fields, feeding upon leverets, young
rabbits, moles, rats, mice, birds, frogs, insects,
and sometimes fish.*

4
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Owls will attack the nests of other birds, and
j

destroy, not only their eggs, but their young.
j

Ralph Carr, Esq., gives the following account,
illustrative of their habits :—"In 1844, a pair of

tawny owls ushered into the world and reared
three hopeful young ones, after having fed them
assiduously upon the trees for many weeks after

they had left the nest. The food must often
have consisted in great part of worms, snails,

and slugs, for the old birds brought it every
minute from the ground in the immediate vici-

nity of the trees where the young were perched.
This, however, might only be considered as a
whet to their appetites before dinner ; for the
parents made repeated and persevering attacks
upon three or four magpies' nests, sometimes
during half an hour at a time. As the defence
was spirited and gallant, they were often re-
pulsed ; but, finally, I found the remains of
young magpies under the favourite perch of the
young owls, and one morning the head and
feathers of an old magpie. This, then, I thought,
must have been taken when roosting. In 1845,
the old owls alone were seen, and they passed
the summer in sedate retirement, and seemed
to rest from the labours of propagation ; neither
did they molest the magpies. But in 1846 they
began to be very active early in the spring, and
by the beginning of May again had their young
owlets out upon the branches. Walking out

• Yarrell'i History <>f British Birds.

one evening about nine o'clock, I heard a perti-
nacious attack going on against a pair of mag-
pies that had their nest in the top of a very tall

sycamore. At last, instead of the frantic chat-
tering of the poor magpies, one of them began
to shriek in agony like a hare when caught hi,

a noose ; and it was evident that the owl was
endeavouring to drag the magpie by the head
out of the entrance hole of the nest. I ran
down to the spot to prevent the perpetration
of another murder, and arrived in time to sepa-
rate the combatants by striking against the
stem of the tree with a stick. Before the next
morning the young of our only pair of rooks
had disappeared from the nest, in a situation

where nothing but the owls could have injured
them. This was too bad ; a decree went forth

against the young owls, and they paid the
penalty of their voracious appetites.

" It is thus evident that the magpie's instinct

, in arching over her nest, 412, is necessary to

! enable her and her mate to defend it against

!
rapacious birds. Probably, the raven, the

I buzzard, and the kite may be all disposed to

! make unfriendly visits, and it is evident that

;
the tawny owl is a formidable enemy. The
reluctance of the rook to build out of society

may also be better understood, as it cannot
(!efend its open nest against the owl at night;
and also one reason why the instinct of the
daw leads it to seek the shelter of a hole.*
That wisdom and beneficence which never err,

may have given them instincts for other and
more important ends than human eyes may ever
be able to descry, but it is always gratifying when
we think we can in part understand the utility

and design of differences so striking."

Magpies' nests, 412, are gene-

rally placed high on the topmost

branches of a tree, where the

5

limbs are so weak as scarcely to

bear the weight of a climbing

boy. The plumage of the

* See the " Reason Why : Natural History," fot

thousand* of interesting' evidences of design in the

forms, habits, and abodes oi animals
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magpie, 5, is remarkable for its

strong contrasts of black and
white, and for rich and gilded

variegations.

They frequently make their nests on a single

tree standing a little way apart from a wood,
and when disturbed therefrom, fly into the
wood for shelter. They usually return to
the same nest, and repair it for occupation,
during successive seasons.

The jay, 6, is emphatically a

woodland bird, never being found
in open and treeless places, and
very seldom near houses. In the

woods it chooses the thickest

shades, and though its chatter is

often heard, it is less frequently

seen than almost any other bird

of the same size, and equally

numerous.

They choose the most close and concealed
parts of trees for their nests

;
and, both for

general habitation and nesting, they prefer
young woods, in which the trees are branched
down nearly to the ground, to those which have
tall and clear holes. The nest is not so elabo-
rate in structure as that of the magpie. The
eggs vary from four to seven, and are of a
greenish grey colour, with olive spots. Jays
may be " called " by making a chirping noise by
pressing the lips against the back of the hand,
and imitating their notes.

The water ousel's nest, 411,
may be looked for in those places

where streams gurgle through
the wood. They will be found
among the gnarled roots that

overhang the water-course.

The most singular trait in the

character of the water ousel, 7, is

that of its power of walking, in

639.

quest of its prey, on the pebbly

bottom of a stream, almost as

easily as upon dry land.

The ring ousel, a bird somewhat larger than
the blackbird, and taking its name from a mark
of pure white which almost surrounds the neck
of the male bird, builds its nest in the same
manner, and in similar situations to the black-

bird, laying four or five eggs of the same colour.

Thrushes, 8, sometimes build

in the branches of trees—in a

cleft near the summit, or other-

wise very near the ground.

Evergreens afford them a favour-

ite shelter, and the young spruces

and silver 8

firs afford

them wel- ^I^ISfi^L
come con-

cealment.

They also

select
spots
where ivy

abounds;
and where
any of
these do not occur, the hazel

or white and black thorns are

640.
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taken as a substitute. Their
tree nests are ingeniously patched
over with lichen, and made to

look as much as possible like

the tree. But their most fa-

vourite retreats are in brakes
of juniper. These bushes are

close, and from the spiny nature
of their leaves, they afford a

natural protection against many
intrusions, and the berries afford

a supply of food for the old birds

as well as the young. The eggs
are usually four or five, of blue

colour, with dusky spots.

Most of the thrushes, during the breeding
season, utter a song grateful to the ear, while
some of them, at this time, utter notes clear
and deep toned, and possessing peculiar melody.
They also select some elevated spot, day after
day, to resume their music. The song thrush
generally takes its place upon the summit of
the most elevated tree in the wood, and there he
pours out his loud clear melody, which ceases
during mid-day, but is again commenced with
the declining sun.

The blackbird, 9, another of the
thrush tribe, builds its nest, 401,

9

641.

among low bushes and evergreens.
The nests are usually in close

concealment, and still further

protected by their resemblance
to the mossy trunks against which
they are built. The eggs are

fs IT ;

bluish green, with dull reddish

markings. The blackbirds of the

woodlands are exceedingly sh}

birds, and repair to their nests

and quit them so warily that

they do not betray the situation

of them. But some of the spe-

cies are fond of drawing near to

the habitations *of man. In

walking along green lanes, where
there are cottages and kitchen

gardens, blackbirds will be found

to be numerous. This is because

they find ample food in the snails

and slugs of the gardens. In

these situations they will often

make their nests in shrubs close to

places that are much frequented,

and the birds will show little

concern about the inspection of

their nests, if their eggs are not

actually meddled with.

The blackbird delights in shrubberies and
low bushes, and, except when singing to its

mate, we seldom see it perched aloft. When
disturbed, he escapes by hopping, or a low
flight, sounding his alarm scream as he flies,

and when alighting, raises and expands his tail

in the air. Varieties of almost a pure white
occasionally occur, and from the marked con-
trast to the general colours, either in this state

or when much pied, are almost immediately
noticed ; they sometimes also appear of a cream
colour, and when either of this shade or pure
white, in the female, the differences in her
shades of colour are in a very slight variation

of tint.

10

642.

The nightingale, 10, frequents
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the lower coppices, rather than

the grown or aged woods and
plantations. Their nests, 11, are

sometimes found upon the ground,

at other times in a grove or

11

643.

shrubbery, among thick branches
in a thorn-bush, or the trunk of

a tree tangled with climbing
vegetables, they are rather care-

lessly built of dried grasses and
slender roots, the eggs being of
a uniform brown colour.

M. Gerardin was sauntering in the Paris
Jardin des Plantes on a fine evening, at that
season when the nightingales are in the most
powerful song, and listening with delight to
two which were singing against each other in

the trees near him, he took his German flute,

and touching a few passages in tender airs,

approached the spot whence the songs of the
birds came. At first they were silent ; but he
continued, and before long they accepted his

challenge, and sung in a higher key than that
in which he touched the flute. Gerardin
raised his key a third, and instantly the birds
raised their notes, still keeping above him. He
then raised it an entire octave; but, without
hesitating a moment, the nightingales raised
their notes still higher, and M. Gerardin,
acknowledging that he was vanquished, put up
his flute, and lingered to enjoy their song of

victory.

We shall find many rooms'

nests, 414, in woods and planta-

tions. They are generally placed

among grass and moss in a broken
bark, or in a hole in the trunk of

a tree. Frequently the music of

the woods is enriched by the

notes of robins that have found

their way into complete seclusion,

and warble joyously from the
upper branches of some prominent
tree, as if delighting in their se-

paration from those human habi-

tations near to which, in incle-

ment seasons, they delight to

draw.

The situations in which robins build their

nests are very various, and some of them re-

markable. A writer in the " Field Naturalist's

Magazine ! gives an account of a pair of robins

that\ chose for their abode a small cottage,

which, though not actually inhabited, was con-
stantly used as a depository for potatoes,

harness, &c, and repeatedly visited by its

owners. It adjoined a blacksmith's shop ; but
neither the noise of the forge, nor the frequent
visits of the owners of the cottage, deterred
these fearless settlers. They entered through
a window frame, the lattice of which had been
removed ; and in a child's covered cart, which,
with its horse attached to it, was hanging on a
peg over the fire-place, and just afforded space
for the purpose, they built their first nest early

in the spring. The circumstance was observed,

and soon became an object of curiosity to the
neighbours, many of whom came to look at the
nest ; these inquisitive visits, however, had not
the effect of alarming the birds, who here
reared their first brood without accident.

When the attention of the parents was no
longer needed by their full fledged offspring,

they set about providing for another family,

and built their second nest on a shelf on the
opposite side of the room. This second brood
had no sooner left them, than they again
betook themselves to the task of building a third

nest under the same sheltering roof, and for

this purpose chose another shelf, in a different

corner of the same room ; and there, in their

mossy bed, on a bundle of papers, on the 21st

of June, were four half-fledged nestlings, which
the hen was feeding, while a party was watching
the proceeding, the cock-bird contenting him-
self with looking on from the outside.

Mr. Blackwell, of Manchester, relates that,
" A pair of these birds built their nest in a small
saw-pit. Soon after the female had begun to

sit, the sawing of timber was commenced at

this pit; and though the persons employed
continued their noisy occupation close to the
nest every day during the hatching of the eggs
and the rearing of the young, yet the old

birds performed their several parental offices

to their progeny without any interruption, and
apparently without alarm."

Golden-crested wrens, 12, de-

light in evergreen pines, where
they catch insects that nestle in

the scales of their shoots and

cones. They form beautifully

constructed nests, 13, near the

ends of the branches of pines and
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firs, suspending them to the twigs
by the mosses of which they are
formed. They lay eleven or
twelve eggs, of brown tint, dark
at the larger extremity. The

12

644.

parent birds are bold, and will

come to the branch while the
nest is being inspected, uttering
shrill cries, and erecting their

crests, as if anxious to attack the
aggressor.

13

G45.

These wrens are also partial to oaks ; and as
the oak is never found in the cold upland places
where pines are in general most abundant, the
birds resort to them during the winter, which
Is the best season for observing them, as in
summer they are concealed by the leaves.

Tit-mice, 413, resort to wooded
countries, some of them prefer-

ring the depths of the most
retired forests. There they pur-
sue the insects and larvae which
constitute their food, the ' birds

climbing and hanging in every
imaginable attitude among the

moss-covered branches.

To see a tit-mouse reconnoitring a tree is

quite a treat ; it gets from bud to bud, one
hardly knows how, for though we must suppose,
from the analogy, that it can be done only on
the wing, yet it is so momentary a performance
that the wings are not seen to move. The bird

is clinging to one twig this instant, and the next
it is clinging to another, but how the transi-

tion is made there is no time for discovering

;

thus, the way in which it may come to the
branch is a matter of no consequence, in so far

as the sure footing of the bird is concerned.
Upwards, downwards, laterally, outwards, or
inwards, all are the same to the tit, for it never
misses its clutch, and the position in which it

may hang to the twig, or whether it hangs by
one foot or by both, seems to be a matter of

indifference. Wherever the feet touch, they
are sure to gain a firm hold, and the instant

that the feet are detached, the wings are ready
to sustain the bird. Thus, they are able to clear

of their iasect destroyers those slender sprays,

which no other birds can command.*

The tree-lark, 14, frequents

wooded lands, and the borders of

woods and copses. The nest is

placed under a bank, at the root

14
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of a tree or bush, or under a tuft

of high grass or furze. The
eggs are very variable, from grey-
ish brown to brownish purple,

speckled with darker shades of

the same colour.

The wood-lark will be found most frequently
near the borders of Avffods, where it perches,
and sings from the trees, frequently tuning its

notes by night, so as to be mistaken for the

* Partington's Cyclopaedia
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nightingale. This bird does not liy like the sky-

lark, which mounts in the air in a perpendicular

direction, and hovers and sings near the same
spot ; but it rises to a great height, and flies in

large irregular circles, singing the •whole time,

often for an hour together.

The wood warbler frequents

aged woods, and feeds among
the high thick foliage, upon
insects and their larva?. ; but the

nest is placed on the ground by
the root of a tree or bush ; it

is nearly round, built of moss,

withered leaves, dried grasses,

and lined with hair and fine

grass ; six or seven eggs, rather

round in form, white, with pur-

plish red spots.

This bird prefers old plantations and woods
containing tall trees, particularly those of oak
or beech. The note resembles the word twee,

sounded very long, and repeated several times
in succession, at first but slowly, afterwards
much quicker, and when about to conclude, is

accompanied by a peculiar tremulous motion of

the wings, which are lowered by the side. The
note is also occasionally uttered while the bird

is on the wing from one place to another.

Woodpeckers' nests will fre-

quently be found in the hollow

trunks of trees, their eggs lying

upon the bare rotten wood, the

647.

entrance being through a small

hole. Only three species are

British ; in America they are

exceeding numerous, mostly so

in the north. The lesser spotted

woodpecker
, 15, is a beautifully
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marked bird ; its back is white

with cross bars of black ; the

rump white, the upper neck
behind black ; the top of the

head crimson, and the wider
part reddish grey, of a pale

shade, and streaked by lines of

black on the flanks.

The sound of the woodpecker is not so fre-

quently heard in the winter ; but when the
spring begins to call the slumbering world to

new life, the woodpecker soon partakes i-n the
impulse of the season. Its first, or, at all events,
its loudest labours, of hammering the tree, are
not for the purpose of feeding itself, but seem
rather to be a kind of pairing call ; and it is

not a little remarkable that this call should be
a repetition of that sound which the bird most
frequently makes in the performance of its

appointed labour. The male woodpecker is

said to be the one which practises, or, at all

events, begins this curious species of signal-
giving. He finds a hollow portion of the tree,

and beats it like a drum with varied pitches
and cadences. If a female answers, a place for

the nest is soon looked for ; and if it be neces-
sary to excavate any portion of the tree in order
to make the nest big enougW^the pair feed and
labour by turns until it is accomplished.*

16

648.

The wood-pigeon, 16, or ring-

dove, the largest of all the pigeon

tribes, builds a nest which may
be termed a platform of sticks ;

so sparingly are the twigs put

together, that the two white

eggs are easily seen through

them by an eye accustomed to

look for them.
* Partington"* Cyclopedia.
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No bird seems to resort to so many trees and
shrubs for the purpose of incubation as the ring-

dove. Not a tree, from the towering of the
pine to the lowly thorn, ever comes amiss to it.

During the winter months they are exceedingly
shy, seeking for safety in lofty flight the
moment they see you approach. The love-note,

or cooing of this bird, is one of those harbingers
of a change from the severity of winter that is

looked for, and listened to, by the resident in the
country with feelings of delight.

The common wren will fre-

quently be found in the most
retired parts of woods, uttering

its shrill note, and flitting ra-

pidly across the path, preceding

the movements of the wan-
derer. Its nest, 416, may be
found among the ivy or natural

creepers which cover rocks,

walls, and trees. Where there

are young pines with branches
on the ground, and heath under
these, the place is especially

f.ivourite.

Notwithstanding its partiality for hiding
places, there appears to be a good deal of
curiosity about this wren. Many other birds
which you surprise betake themselves to their
perches or hiding places the instant that they
observe you ; but not so the wren, for it leaps

out of the bush to reconnoitre you ; and if you
stand perfectly still, it will remain " at gaze "

for several minutes ; but if you follow it, it

moves to two or three places, still eyeing you
with a sort of wondering curiosity, till at last it

leaps away, you know not where.*

In the middle states of America

this is called the winter wren,

to distinguish it from another

species, which comes from the

south in the spring. But, as

a winter bird, the wren has

none of the charms of the robin :

it is less familiar, though it

draws near to the house, and
seems less grateful for the

crumbs that are thrown to it.

Night-jars or goatsuckers, 430,

may with caution be observed,

and their nests, which are formed
under tufts of grass, among heaps

of leaves, in the neighbourhood of
• Partington's Cyclopaedia.

broken limbs or old logs lying

on the ground. When resting

on the ground, these birds crouch
Very close to the surface, and as

their colours are not easily dis-

tinguished from those of dry
clods, or withered herbage, they

in general escape observation.

They do not, however, always
rest upon the ground, but fre-

quently on the branches of trees

that grow horizontally ; and as

when in this situation they re-

main motionless, one may pass

again and again without observ-

ing them. Their mouths, 16,

16

649.

including the bill, are very

curious, being beset along the

sides with long, thick, elastic

bristles, which end in fine hair,

turned inwards ; these serve

as feelers, and serve to hold

winged insects when they have

been captured ; the eyes are

very large, full, and bluish black,

and the plumage beautifully

variegated with black and dusky
brown.

When perched, these birds generally sit on
bare twigs. They do not perch sitting across
the branch, like other birds, but lengthwise.
When thus sitting, they frequently utter a
jarring noise. When disturbed by day, they
flutter about in a confused manner, and appear



OK, PLAIN TEACHING. 249

Jk> be tumbling, rather than flying
; they pro-

ceed only a few yards, and again alight. They
will sometimes in the dusk skim within a few
feet of a person, uttering a kind of low chatter
as they pass.

The nest of the carrion crow,

17, will frequently be found in

17
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thick woodlands ; it is strongly
framed with sticks, warmly lined

with wool or hair, and nearly

always a considerable height
from the ground. Ragged thorns,

mountain ash trees, spruce fir,

Scotch pine, and oak, are the

favourite trees, and the nest is

often built in the barest tree

that the wood affords. The
eggs are five or six.

The carrion crow is a very early riser ;
and,

long before the rook is on the wing, you hear
this bird announcing the approach of morn, with
his loud hollow Croaking, from the oak to which
he had resorted the night before. He retires
to rest later than the rook

; indeed, as far as
I have been able to observe his motions, I

consider him the first bird on wing in the
morning, and the last at night, of all our non-
migratmg diurnal British Birds.

The rook inhabits wooded and
cultivated districts. Early in

the spring they visit their nests
of the preceding year, and begin
to repair them for use ; and
some new nests are built by the
young birds of the previous
year. The eggs are of a palish
green, four or five in number.

11*

During the period of incubation, the male
feeds the female constantly, and occasionally

takes her place upon the eggs. Both birds
labour incessantly to support their young when
hatched, and may be seen early and late col-

lecting food for them in the various modes
already described, the dilatable skin under the
tongue distended with a conspicuous mass,
which is thus softened and rendered suitable

to young and delicate organs. The nest trees

are in some cases deserted from the time when
the young ones fly, and all the inhabitants of

the rookery roost together in some neighbour-
ing wood, from whence at an early hour they
repair in flocks to their feeding-ground, re-

turning together with slow and measured flight

in the evening. Whenever the main body are

feeding, or otherwise engaged on the ground,
two or three individuals are generally seen

posted like sentinels in trees close by ; their

note of caution or alarm appears to be per-

fectly understood by the rest, and surprise or

danger avoided by a concerted understanding
among them.*

Remaining still, and watching

the movements of the tenants of

the trees, we may be gratified by
seeing the movements of the

squirrel, 18 ; his form, manners,

and feats of dexterity are very

pleasing. On extraordinary oc-

18

651.

casions, when he is animated by
love or anger, his muscles acquire

tenfold elasticity. He descends

a tree in a rapid spiral as quick

as thought—darts up another in

an opposite direction—flings him-
self from tree to tree with amazing
exactness, and pursues his mate
or rival among the mazy branches

• Yar. ell B.Britbh Birds
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of an oak with a velocity that

eludes the sight.

As their food is not to be obtained throughout

the year, they lay up hoards of nuts and grain

against the winter, and so Veil do they remem-
ber where these deposits are made, that they

have no difficulty in finding them even when
deeply covered with snow. To these they

occasionally resort when the weather is fine, to

feed, and then returning to their nest or drey, as

it is called, and which is usually but a short

distance, fall asleep, and continue till awakened
by the calls of hunger ;

they, cannot, therefore,

be said to hybernate completely. They build

their nests in the holes of trees, or in the forks of

their branches, and the nest consists of sticks

and moss laid together and lined with fur, which
the female pulls from her breast when about to

bring forth her young. They are extremely
prolific when undisturbed, and commit great

ravages in the fields ; this was, and still is the

case in America and India, where the country is

not so thickly inhabited. Goodman mentions,

that in the United States, they, in some seasons,

migrate in large bodies from one district to

another, and are not stopped in their course,

although great numbers are destroyed by beasts

and birds of prey, and in crossing the rivers.*

It is fortunate that in Great
Britain, the pedestrian in the

woods is likely to encounter only

one poisonous viper, 19, and that

19
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not a very daring or intruding
one. The common adder is the
only venomous reptile in Great
Britain ; but in America, and
other parts of the world, there

are many and more formidable

venomous creatures.

The Rev. J. G. Wood says : "I may as well
put in one word of favour for the viper. It is

not a malignant creature, nor does it seek after

victims ; but it is as timid as any creature in

existence, slipping away at the sound of a foot-

step, and only using its fangs if trodden on
accidentally, or when intentionally assaulted.

Poisonous snakes may be readily known by the
shape of their head and neck ; the head being
very wide at the back, and the neck compara-
tively small. Some persons compare the head
of a poisonous snake to the ace of spades, which
comparison, although rather exaggerated, gives

a good idea of the poison-bearing head.*

But there is another distinction

between the English viper and

the 7ion-venomous snake, 20. The
adder, 19, is distinguished by a

20
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zig-zag marking, which passes

along the whole length of its

back ; but the marking of the

snake is very different ; it is

dotted all over with small spots,

assuming in parts the appearance

of rings. In the young animals,

these distinctions are not so

marked, and it is well to avoid

being tempted by curiosity to

handle them, young adders being

poisonous.

Open copses, dry heaths, newly-
cleared woodlands, and sandy
wastes, are the usual haunts of

the viper, which in winter is

* Encyclopaedia Metropolitan*. * Common Objects of the Country

.
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frequently found in its retreat,

intertwined with several of its

own species, and in almost a

torpid state. In the summer,
during the hours of sunshine,

they may be seen entwined
around the branches of a bush
or tree, sunning themselves, and
perchance asleep. Their eggs
are also frequently to be found.

They are white, and covered
with a strong membrane, but
have no shells. They are laid

in long strings, from sixteen to

twenty eggs being in each chain.

The empty skin of the snake may often be
found among bushes, where the creature has
gone, in order to assist itself in casting off its

old skin. Snakes, as well as other animals, wear
out their coats, and are obliged to change them
for others. When the change is about to take
place, and a new coat has formed under the old,

like a new skin under a blister, the creature
betakes itself to some spot where is thick grass,

reeds, or similar substances. A rent then opens
in the neck, and the snake, by wriggling about
among the stems, literally crawls out of its skin,

which it leaves behind, turned inside out. Even
the covering of the eyes is cast away, and, in

consequence, the snake is partially blind for a
day or two previous to the moult, if we may
call it so.

There is a little animal, com-
monly taken to be a snake, and

1
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often killed from fear of its sup-

posed venomous properties. This
is the blind worm, 1, or slow worm.

This is not a snake at all, but a

lizard, and it is perfectly harm-
less, living upon insects, and
having no semblance of poisonous

fangs. It is called by naturalists

the anguis fragilis. It is called

fragile, on account of its habit ol

snapping its body in two, when
struck.

Only very lately, 1 saw an example of this

strange propensity, and was the cause of it.

Near D over there is a small wood, where vipers

are reported to dwell ; and as I was walking
in the wood, I caught a glimpse of a snake-
like body close by my foot. I struck, or rather
stabbed it with a little stick,— for it had a very
viperine look about it,—and with success rather
remarkable, for the very slight blow that the
creature could have received from so insigni-

ficant a weapon used in such a manner. The
viper was clearly cut into two parts, but how
or where could not be seen, owing to the thick

leaves and grass that rose nearly knee-high.
On pushing among the leaves, I found with
regret that the creature was only a blind

worm.
A curious performance was being exhibited

by the severed tail, a portion of the animal
about five inches long ; this was springing and
jumping about with great liveliness and agility,

entirely on its own account, for by this time
the blind worm itself had made its escape, and
all search was unavailing.
Some ten minutes' or so were consumed in

looking for the reptile itself ; and by that time
the activity of the tail was at an end, and it

was lying flat on the ground, coiled into a
curve of nearly three-fourths of a circle. I

gave it a push with the stick, when I was
startled by the severed member jumping fairly

into the air and recommencing its dance with
as much vigour as before. This performance
lasted for -some minutes and was again exhibited,

when the tail was roused by another touch fn-ni

the stick. Nearly half an hour elapsed bi fore

the touch of the stick failed to make the tail

jump, and even then it produced sharp con-
vulsive movements.

• The object of this strange compound of insen-

sibility and irritability may perhaps be, that
when an assailant's attention is occupied by
looking at the tail, the creature itself may
quietly make its escape.*

The common toad, 2, is found

in shady places in woods, gardens,

and fields. In the early part of

the spring it retires to the waters,

where it continues during the

breeding season, and deposits .its

ova or spawn in the form of

• Re* J. G. Wood's " Common Object* of tha

Country"
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double necklace-like chains or

strings, of beautifully transparent

gluten, and of the length of three

or four feet, in each of which are

disposed the ova, in a double
series throughout the whole
length, having the appearance of

so many jet-black globules or

beads; being in reality no other

than the tadpoles convoluted into

a globular form, and waiting for

the period of hatching, which
takes place in about fourteen or

fifteen days, and are nourished by
various animalcules, gluten, leaves

of water plants, &c. We shall

describe the transmutations of the

toad and frog when we examine
the inhabitants of the ponds and
streams.

2

655.

The toad is distinguished by
being covered with tubercles, or

elevations on the skin of the

back ; and the general colour of

the animal is an obscure brown
above, much paler, and spotted

underneath. The toad, however,
is occasionally found of an olive

cast, with darker variegations;

and in some specimens, more
especially in the earliest part of

the summer, the shoulders and

hips are marked with " reddish

spots, while a tinge of yellow

often pervades the under parts

both of the limbs and the body.

The frog, 3, as compared with
the toad, has a more pleasing

3

656.

form, and a livelier appearance;

the limbs are well calculated for

its peculiar motions, and its hind

feet being more perfectly webbed
than those of the toad, it can swim
more freely. The frog does not

reach its full size until it is five

years old, and it lives from twelve

to fifteen years. The toad lives

even longer than the frog, and
both are very tenacious of life.

The toad is looked upon with

great aversion by many people,

and even the frog is regarded

with antipathy. But, upon exa-

mination, their eyes will be

found to be exceedingly beau-

tiful, being surrounded with a

reddish-coloured iris.

The supposition that toads are

venomous is unfounded. They
are useful to man, and might be

made to a still greater degree

his obedient servants, by being

employed to catch and devour
insects and slugs in gardens and
conservatories. The Rev. Mr.
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Wood tells an interesting story,

showing how the nature of these

harmless animals is misconceived.

The circumstance occurred in

France :

—

I was once walking in the forest at Mendon
with a party of friends, and was brought to a
check by a sudden attack made on a large toad
that was walking along the pathway, I suc-
ceeded in stopping a blow that was aimed at it

;

and was stooping down, intending to remove it

10 a place of safety, when I was hastily pulled
away, and horror was depicted on the counte-
nances of all the spectators.

" It will bite you," cried one.
4i Pouah I

" exclaimed another, "it will spit

poison at you.
"In France everyone kills toads," said a

third.

I objected that it could not bite, because it had
no teeth.

" No teeth
!

" they all exclaimed. " In
France, toads always have teeth."

" Well, then," 1 said,
44

1 will open its mouth
and show you that it has none."
But before I could touch it, I was again

dragged away.
44 Teeth come when the toads are fifty years

old," was the explanation that was given ; but
still the death sentence had passed in every
mind, and I knew that when 1 moved the poor
toad would be killed.

Just then, some one remarked that tobacco
killed toads, it put on their backs. So I took
advantage of the assertion, and made a com-
promise, that, on my part, I would not handle
the toad, and that, on theirs, the only mode
by which they might kill it was by putting
tobacco on it.

The terms being thus arranged, plenty of
tobacco was produced— and very bad tobacco,

too, as is generally the case in France
;
and, as

no one but myself dared come so near, I put
about half an ounce of the weed on the back
of the toad, as it sat in a rut For a minute
or more, the creature sat quite still, and all the
party began to exclaim

—

44 See ! the toad is quite dead !"

44 Ah! the nasty animal!"
" Monsieur Ool !" (no one ever made a better

shot at my name than Ool) 44 Monsieur Ool!
the toad is dead !"

However, the toad rose, shook off all the

tobacco, and recommenced his march along the

road. The only good that was done was the

saving of that individual toad's life, for all the

party retained their faith in toads' teeth, and
probably thought that the creature would not

touch me because I was a trifle madder than the

rest of my nation, who are always very mad on
the French stage.

Afterwards I found that the belief in toads'

teeth was quite general ; and one person offered

to show me some, half an inch in length, which
he kept in a box at home. But I was never
fortunate enough to see them.*

* Common Objects of the Country

As we quit the woods for a

ramble in the fields, we shall

probably, if we linger upon the

stile that leads from the pathway-

through the woods, see the long-

tailed field mouse, 4, running

4
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about among the brushwood

which lies among the trunks of

the trees bordering upon the

woodland. Keeping still, we
shall see hundreds of little heads

peeping from the holes which

form the burrows of these little

animals. Their eyes are full,

black, and bright : colour above,

reddish brown, beneath whitish ;

ears more than half the length

of the head ; tail somewhat
shorter than the head and body.

This beautiful but mischievous little animal

is spread over the whole of temperate Europe.

It frequents woods, plantations, parks, orchards,

and gardens, where it commits great devasta-

tions. In some places it multiplies in hosts,

and instances are on record of young planta-

tions covering acres having been totally de-

stroyed by their depredations. They strip the

bark and shoots from off the sapling trees, and

root up the newly-planted acorns; nor are

they less injurious in wheat fields. Each indi-

vidual lays up in its hole or burrow a winter

store of food, consisting of grain, acorns, nuts,

peas, &c. ; and hence it is not only from what

they devour at the time, but also from what

they carry away that they cause such injuries.

In the kitchen-garden, as we can personally
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testify, they are not a little annoying, digging

up peas and beans when newly sown or when
beginning to germinate. One r# their natural

enemies, and one of the most efficient agents

in their destruction, is the short-eared owl
(Otis Ulula). Latham informs us that in cer-

tain districts which have been infested with

these mice, the "owls have collected in large

troops, and attacked the depredators to their

utter extermination." It is not exclusively to

vegetable matters that these mice confine their

diet ; young birds become their prey, and when
food is scarce they will attack each other, the

younger or weaker falling victims to the more
powerful.

The field mouse, though ex-

tremely timid, is easily tamed,

and rendered familiar, and its

manners are very engaging. It

is free from the unpleasant odour
which renders the common mouse
a nuisance. The field mouse
breeds twice in the year, pro-

ducing from six to ten young at

a time. It is easy, therefore, to

calculate the rapidity of its mul-
tiplication, ai d to account for

the sudden appearance of swarms
in spots where few had been
previously observed. Buffon
states that by means of a single

trap two thousand three hundred
were killed in twenty-three days
in a single field of about forty

acres in extent.*

In similar situations we may
look for the dormouse, 5, a little

animal which appears to be
intermediate between squirrels

and mice. They inhabit the
woods and thick hedges, building
their nests, which are lined with
moss and dead leaves, either in
the hollows of trees, or near the
roots of close shrubs. Towards
the approach of winter they form
little magazines of nuts, beans,
acorns, &c, on which they
subsist during the inclement
season ; when they retire to

* Knight's Museum of Animated Nature

their retreats, roll themselves

up, and fall into a torpid or

lethargic state, which lasts, with
little interruption, till the winter

is over. It was formerly be-

lieved that their hybernation

was a state of continual sleep

from the period that they sought

their winter quarters, until they

emerged from them in a more

genial season. Buffon, however,

very properly exposed the ab-

surdity of the ancient notion ;

and has observed that these

animals occasionally wake, and
make use of their stock of

provision. They bring forth

three or four at a time, which
are usually born blind, and
remain so for a . few days.

The common mouse is not a
native of this country, but was
brought here by the early set-

tlers, and has now extended,
with the increase of population,
to every part of the Continent.
There are several varieties, dis-

tinguished by their color, the
rarest of which is the white.
The mouse makes a nest not
unlike that of a bird, and brings

* " American Cyclopedia,"
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forth several times in a year,

generally having from six to

ten at each litter. When first

born, mice are naked and help-

less, but in about fifteen days
are able to shift for themselves.

The mouse is capable of being

tamed, and exhibits considera-

ble attachment to its keeper.

As, from their numbers and
depredations, they are extreme-
ly troublesome, several modes
have been devised to destroy

them, as cats, traps, poisons,

etc.

The harvest mouse is the

smallest of American mammalia.
It is a lively, active, playful

little creature ; its eyes are

dark ; its general colour above
is delicate reddish fawn ; the

under parts are abruptly white ;

the ears are short and rounded ;

the tail is rather shorter than

the body. Length of head and
body, two inches six lines.

6

This animal lives entirely in

the fields, resorting in the winter

to burrows of its own con-

struction, or to corn-ricks, into

which it penetrates, and there

finds food and shelter. The
asylum in which it rears its

young, is an artful and beautiful

nest, 6, of a spherical figure,

consisting of the split leaves and
panicles of grasses artificially

interwoven together, and sus-

pended among the stalks of

standing corn, or thistles, or

other plants, to which it is se-

cured, and of which the leaves

will shroud it from notice.

According to Dr. Gloger, the

entrance to the nest is rather

below the middle, on the side

opposite to the stems, and is

scarcely observable ; the parent

closes it when she leaves the

nest, and probably while she

remains herself within. The in-

side is warm, smooth, and neatly

rounded. One nest examined
by Dr. Gloger contained five

young, another nine.

It would appear that the har-

vest mouse is insectivorous as

well as granivorous, and this

fact was first noticed by the

Rev. W. Bingley, who obtained

a female, which after its capture

produced eight young, but being

disturbed by a conveyance of

several miles, she killed them,

as the rabbit is frequently known
to do. " One evening," he ob-

serves, " as I was sitting at my
writing-desk, and the animal

was playing about in the open
part of its cage, a large blue fly

happened to buzz against the

wires ; the little creature, al-

though at twice or thrice the

distance of her own length from
it, sprang along the wires with

the greatest agility, and would
certainly have seized it had the
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space between the wires been
sufficiently wide to have ad-

mitted her teeth or paws to

reach it. I was surprised at

this occurrence, as I had been
led to believe that the harvest

mouse was merely a granivorous
animal. I caught the fly, and
made it buzz in my fingers

against the wires. The mouse,

though usually shy and timid,

immediately came out of her

hiding-place, and, running to the

spot, seized and devoured it.

From this time I fed her with
insects whenever I could get

them, and she always preferred

them to every other kind of food

that I offered her." The same
writer observed that the tip of

the tail possessed a prehensile

power, and that the animal used
it while climbing about the wires

of its cage. We have seen the

harvest mouse in captivity tole-

rably tame, and reconciled to its

prison. It often sits erect, and
feeds itself, holding grain between
its paws, which it also uses in

dressing its soft fur. It drinks

by lapping the water with its

tongue, and sleeps rolled up into

a ball.*

Perhaps, in moving through
the woods or copse, we may
have been fortunate enough to

move a hare, 7, or a fox, 8.

The fox, if possible, fixes his

abode on the border of a wood, in

the neighbourhood of some farm
or village ; he listens to the
crowing of the cocks, and the
cries of the poultry ; he scents

them at a distance ; he chooses
his time with judgment ; he

* Knight's Museum of Animated Nature.

conceals his road as well as his

design ; he slips forward with
caution, sometimes even trailing

his body, and seldom makes a

fruitless expedition. If he can

leap the wall, or get in under-

neath, he ravages the courtyard,

puts all to death, and retires

softly with his prey, which he
either hides under the herbage,

or carries off to his kennel. He
returns in a few minutes for

another, which he carries off and

660.

conceals in the same mannei.
but in a different place. In this

way he proceeds till the progress
of the sun, or some movements
perceived in the house, inform
him that it is time to suspend
his operations, and to retire to

his den. He performs the same
manoeuvre with the catchers of
thrushes, woodcocks, &c. He
visits the nets and birdlime very
early in the morning, carries off

successive 'y the birds which ar3
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entangled, and lays them in

different places, especially by the

sides of highways, in the furrows,

under the herbage or brush-

wood, where they sometimes lie

two or three days ; but he knows
perfectly where to find them
when he is in need. He hunts
the young hares in the plains,

seizes old ones in their seats,

digs out the rabbits in the

warrens, discovers the nests of

partridges and quails, seizes the

mother on the eggs, and destroys

a vast quantity of game. He
is exceedingly voracious, and
when other food fails him, makes
war against rats, fieid-mice,

serpents, lizards, and toads. Of
these he destroys vast numbers,
and this is the only service that

he appears to do to mankind.
In noticing the marked difference between

the external ears of the hare and the fox, we
should be impressed with this fact, that the
ears of beasts of prey, such as lions, tigers,

wolves, foxes, &c, have their trumpet part, or
concavity, standing forwards, to seize the sounds
which are before them ; viz., the sounds of the
animals which they pursue or watch The
ears of animals of flight are turned backwards,
to give notice of the approach of their enemy
from behind, whence he may steal upon them
unseen.

The timidity of the hare is

known to every one, and its

prominent ears are calculated to

catch the most distant sounds.

The eyes are so prominent, as to

enable the animal to see both
before and behind.

The hare feeds in the even-
ings, and sleeps in his form
during the day ; and as he gene-
rally lies on the ground, he has
the feet protected, both above
and below, with a thick covering
of hair. On a moonlight evening,
many of them may frequently

be seen sporting together, leap-
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ing about and pursuing each

other : but the least noise alarms

them, and they then scamper off,

each in a different direction.

Their pace is a kind of gallop,

or quick succession of leaps
;

and they are extremely swiff,

particularly in ascending higher

grounds, to which, when pur-

sued, they generally have re-

course : here their large and
strong hind legs are of singular

use to them. In northern re-

gions, where, on descent of the

winter's snow, they would, were
their summer fur to remain, be

rendered particularly conspi-

cuous to animals of prey, they

change in the autumn their

yellow grey dress, for one

perfectly white ; and are thus

enabled, in a great measure,

to elude their enemies.

In more temperate regions,

they choose in winter a form
exposed to the south, to obtain

all the possible warmth of that

season : and in summer, when
they are desirous of shunning
the hot rays of the sun, they

change this for one with a

northerly aspect : but in both

cases they have the instinct of

generally fixing upon a place

where the immediately ntr-

rounding objects are nearly

the colour of their own bodies.

In one "hare that a gentleman watched, ;.s

soon as the dogs were heard, though at the

distance of nearly a mile, she rose from lar
form, swam across a rivulet, then lay down
among the bushes on the other side, and by
this means evaded the scent of the hounds.
When a hare has been chased for a considerable

length of time, she will sometimes push another
from its seat, and lie down there herself.

When hard pressed, she will mingle with a
flock of sheep, run up an old wall, and conceal
herself among the grass on the top of it, or

cross a river several times at small distances.

She never runs in a line directly forward, but



258 that's it;

constantly doubles about, which frequently
throws the dogs out of the scent ; and she gene-
rally goes against the wind. It is extremely
remarkable that hares, however frequently
pursued by the dogs, seldom leave the place

where they were brought forth, or that in

which they usually sit ; and it is a very
common thing to tind them, after a long and
severe chase, in the sa«ie place the following

day.

9

661.

The rabbit, 9, which we may
likewise have seen during our

ramble, is very similar to the

hare except in size; and it has

not the black tip to the ears

which distinguishes the hare.

It is worthy of notice that the

habits of the rabbit are very
different from those of the hare,

though their forms so closely

resemble. The hare produces

her young clothed, capable of

seeing, and in a condition to

shift for themselves. But young
rabbits are born blind, helpless,

and naked. The female, there-

fore, forms a separate burrow,
tit the bottom of which she

makes a nest of dried grass,

lining it with fur, which she

tears from her own body. In

this nest she deposits her young,
carefully covering them every

time she leaves them. The
young ones are not able to

see until the tenth or twelfth

day ; and they do not leave

the burrow until they are four

or five weeks old.

In sandy heaths, covered with large bushes
of furze, rabbits often multiply to a great
extent ; as the soil is easily removed, and the
dense furze affords a secure cover to their
retreat, and a wholesome, ready, and never-
failing food ; for the young tops of the plants are
found constantly eaten down, and the bushes
present the appearance of a solid mass, with
the surface even and rounded, as far as the
rabbits can reach them standing on their

hinder legs. They make extensive inroads,
however, upon corn-fields and plantations, in

which they do considerable mischief by de-
vouring the newly-sprung corn, and barking
the young trees. They generally retire within
their burrows during the day, coming abroad
about twilight to feed. . . . The rapid
multiplication of the rabbit would soon render
it one of the greatest scourges of our agricul-

ture, were it not, on the one hand, destroyed by
birds and beasts of prey, and on the other,

sought by man as an article of food, and on
account of its fur, which is used for various
purposes. The supply for this latter object

would, however, be wholly unequal to the
demand, were our furriers dependent upon
the produce of our country only. Hundreds of

thousands of rabbit-skins are annually im-
ported here from Germany, and other parts of

the northern and middle districts of Europe,
where myriads of rabbits are bred for this

purpose.*

Although we are unlikely to

have seen the badger, 10, on
account of its retiring and

10

G62.

nocturnal habits, some mention

of it should be made. This

animal frequents deep woods,

where it makes a deep, com-
modious burrow, for the excava-

tion of which its short, muscular
limbs and powerful claws are

well adapted. The burrow has

only one entrance, leading into

different chambers, and termi-

* Boll's British Quadrupeds
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nating in one of a circular

form, which is comfortably

lined with grain and hay.

Here the animal spends the

day in repose, moving out only

at night in search of food. It

feeds upon roots, fruits, insects,

frogs, young rabbits, field mice,

&c* as well as upon the eggs
and young ot partridges and
pheasants. It is said to attack

the nests of wild bees, plun-
dering the store of honey, and
also devouring the larvae, without
dread of the stings of the en-

raged insects, which cannot
penetrate its tough, thick skin.

There is a remarkable instance of affection
In the badger recorded by Buffon:—"Two

persons were on a short journey, and passing
through a hollow way, a dog which was with
them started a badger, which he attacked, and
pursued, till he took shelter in a burrow under
a tree. With some pains, they hunted him
out, and killed him. Being a very few miles
from a village called Chapellatiere, they agreed
to drag him there, as the commune gave a
reward for every one which was destroyed

;

besides, they purposed selling the skin. Not
having a rope, they twisted some twigs, and
drew him along the road by turns. They had
not proceeded far, when they heard a cry of an
animal in seeming distress, and stopping to see
from whence it proceeded, another badger ap-
proached them slowly. They at first threw
stones at it, notwithstanding which it drew
near, came up to the dead animal, began to

lick it, and continued its mournful cry. The
men, surprised at this, desisted from offering

any further injury to it, and again drew the
dead one along as before ; when the living

badger, determined not to quit its dead com-
panion, lay down on it, taking it gently by one
ear, and in that manner was drawn into the
midst of the village ; nor could dogs, boys, or
men, induce it to quit its situation by any
means, and, to their shame be it said, they had
the inhumanity to kill it, and afterwards to

burn it, declaring that it could be no other
than a witch."

THE F

We stand now in the broad
fields, the varying tints of which
denote the distinctions of their

useful crops, and the state of
culture in which they lie at the

present time. Their neat hedges
are diversified by occasional trees,

which rise above the shrubs that

surround them ; the undulations
of the ground impart beauty to
the landscape ; and the streams
that meander along the bed of the
valley add diversity to the scene ;

while the spire of the distant

church, rising from among a
group of elms that surmount
the hill, reminds us of our obli-

gations to the Creator, who gave
us every blessing which we
enjoy.

Before we proceed to the exa-

IELD S.

mination of the grasses which
clothe the field, let us inspect

some of the trees and shrubs

which adorn the hedge-rows.

One of the most familiar of

these is the beautiful hawthorn,

1, or whitethorn, whose flowers

are among the harbingers of

spring, when

" The welcome flowers are blossoming,

In joyous troops revealed

;

That lift their dewy buds and bells

In garden, mead, and field.

They lurk in every sunny path
Where forest children tread

;

The; dot like stars the sacred turf

Which lies above the dead.

" They sport with every playful wind
That stirs the blooming trees,

And laugh on every fragrant bush,

All full of toiling bees ;

From the green marge of lake and stream,

Fresh gale and mountain sod,

They look in gentle glory forth,

The pure sweet flowers of God."
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The hawthorn grows almost

everywhere in thickets, copses,

hedges, and high open fields.

There are several varieties of

this species, among others the

Glastonbury thorn, which flowers

as early as Christmas. The
double-blossomed hawthorn is

one of the greatest ornaments
of our pleasure grounds, and
is capable of being kept as a

shrub, or trained as a tree.

There is also a variety with
pink flowers, caused by growing
upon a clayey soil ; the colour

1

sometimes approaches a full red

or scarlet, and is then very
beautiful. The flowers are suc-

ceeded by berries, 2, which
change from the lighter to the

deeper tints of green, termi-

nating in a bright red or

crimson. These berries, com-
monly called " haws," are the

food of numerous birds, and as

they endure through the autumn
and the earlier winter months,

they form an agreeable store for

664.

numerous members of the fea-

thered tribes. Squirrels, also,

are very fond of these berries ;

and when they are shaken from

the trees by storms in large

quantities, they afford sustenance

to swine. In husbandry, haw-

thorns, clipped and trimmed,

form the quick-set hedges which

mark the boundaries of trees and

plantations. Hawthorn hedges

are the favourite resort of the

hawthorn butterfly * the wings of

which are white, with black

veins. The caterpillar is of a

dull yellow colour at first, but

changes with moultings ; it de-

vours the leaves, for which

purpose numbers of the cater-

pillars collect together under

the protection of a silken web ;

and among the inhabitants of

the hawthorn will be found the

lackey moth, the yellow-tailed

moth, the brown-tailed moth, and

the ermine moth. The cater-

pillars of the browu-taiied moth"\

are frequently so numerous as to

* Pierit cratagi. t Parthesia aurijlua.
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entirely strip the hedges of their

foliage. They are of a dusky
colour, with two red lines on the

back, and a white streak on the

sides., interrupted at intervals.

In 1782, they were found in

such numbers that the people

of a single parish in the neigh-

bourhood of Clapham, London,
gathered 80 bushels of their

webs. These webs are useful

in some delicate processes of

surgery.

3 4

665.

The blackthorn, 4, puts forth its

snowy-white flowers, even earlier

than the whitethorn. Gilbert

White observed that "this tree

usually blossoms while cold

north-east winds blow ; so that

the harsh rugged weather ob-

taining at this season, is called

by the country people 'blackthorn

winter.' " In countries where
the blackthorn abounds, the effect

of its white blossoms upon the

hedges, is like that of light

snow, or hoar frost. The fruit.
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3, is a Jittle round plum, which
is generally covered by a rich

purple bloom. These little

plums have a sour acrid taste,

but the flavour greatly improves
after frosts have set in, and the

sloes, known as " winterpicks,''

are employed by the rustics in

the manufacture of a home-made
wine. This thorn is the favou-

rite habitation of the blackthorn

moth* (called also the figure of

eight), whose full-grown cater-

pillar is two inches long, of a

yellowish green colour, with
three pale stripes. The cater-

pillars of several other moths
feed upon the leaves, such as the

lobster, the egger, the dagger, the

green-brindled dot, the brimstone,

the brimstone moth, &c.

The buckthorn, 5, is probably

so called from a fancied resem-

blance of its branches to a

buck's horn. The flowers, 6.

5

6 7

660.

are of a greenish yellow colour,

and these are followed by nu-

merous small round berries, 7, of

a bluish black colour when ripe,

* Epis:'mn caruloeephala.
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and of a nauseous flavour. The i clustered and the frizzled filberts,

juice of the unripe berries has
!
Several species of birds, whose

the colour of saffron, and is used
j

beaks are powerful enough to

for staining maps or paper.
\
break the shells, feed upon these

They are sold under the name
j

nuts. Among these the nut-

of French berries. The juice
j

hatch, 10, is one of the most

of these berries, when ripe, is
j

interesting,

prepared with alum, and forms '

the sap green used by painters.

The bark affords a rich yellow

dye. The berries, bark, and

leaves, possess strong medical

properties, and should on no

account be eaten. The leaves

form the favourite food of the

caterpillar of the brimstone but-

terfly.

667.

The hazel, 8, is a tree, or

shrub, familiar to most people
from the sweet filberts which it

bears. There are varieties of
the hazel, which are thus fami-

liarly defined : the white filbert,

the rid filbert, the cob, the

The habits of the nut-hatch

are partly those of the creeper,

and partly of the woodpecker,
yet differing in several parti-

culars. The tail affords no
support to this bird, yet it climbs

well, not only ascending and
winding round the trunks of

trees, but descending with the

utmost facility head foremost,

which neither the creeper nor

the woodpecker attempts ; and

on flying from tree to tree, it

usually alights with the head

downwards, and in that position

works at the shell of the nut it

is endeavouring to break. We
had once an opportunity of ob-

serving a small colony of these

interesting birds, in a limited

wood (if it deserved the name)
of very old trees, near Maccles-

field in Cheshire ; the underwood
consisted of wild raspberries and
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hazel. These birds were con-

stantly in motion, flying from

tree to tree, and travelling round
the thick branches, or about the

gnarled and prominent bark sur-

rounding holes formed by decay,

ever and anon uttering a clear

whistling note ; we observed

them take insects, and search

for them in the fissures of the

bark ; but neither saw nor heard

them hammering at nuts, for

these, the season being spring or

the early part of summer, were
not matured. Nuts, however,
form a portion of their diet, and
the strokes made by the bird

while endeavouring to extract

the kernel may be heard at a

considerable distance. It fixes

them in some chink or cleft, and
splits the shell with repeated

blows. Mr. Selby says that " in

autumn many of these broken
nut-shells may be seen in the

open bark of old trees, in places

where these birds abound, as

they return repeatedly to the

same spot for this purpose."

There is a group of beetles

termed weevils, 11, the larvae of

which are very injurious, some
to fruits of various kinds, others

to grain. The adult beetles are

furnished with long "

slender horny beaks,

which are efficient in-

struments. One spe-

cies, the nut-weevil *

drills by means of
the beak, which car-

ries the jaws at its

extremity, a hole in

the nut of the filbert

or hazel, while young 669.

and in its soft state, that is,

about the beginning of Au-
gust. Into this orifice, re-

jecting a nut previously pierced,

the female introduces a single

egg, which is hatched in about
a fortnight ; on the kernel the

caterpillar, 12, feeds, and when
the nut falls to the ground, it

makes its escape by the orifice, 9,

which it probably enlarges, and
burrows into the earth, there

remaining throughout the winter

and spring, the pupa state being

assumed in summer, and the

perfect insect making its ap-

pearance in the autumn.*
The branches of the hazel are

used for making crates, hurdles,

hoops, fishing-rods, garden seats,

and various kinds of rustic and
basket work, &c. The hazel is

resorted to by numerous cater-

pillars, such as those of the

common butterfly and the lobster,

Kentish glory, tan emperor, brown
muslin, nut-tree tussock, copper

underwing, large emerald, May
highflyer, and great chequered

moths.

The berberry, 13, forms va-

riously an ornamental shrub, a

fruit tree, a hedge plant, a dye,

and a drug. The flowers, 14, are

of a yellow colour, and when the

shrubs are in full blossom in the

spring, they are very beautiful.

The berries, 15, are of a rich

scarlet colour, and are highly

ornamental in the autumn. The
smell of the flowers is, however,

offensive when near, but rather

agreeable from a distance. The
berries are so very acid that birds

will seldom touch them. The

» K:»i_bt'» Museum of" Anintur^d Nufarc.
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barberry, however, is cultivated

for the sake of these, which are

pickled, and used for garnishing

dishes ; and being boiled with
sugar, form a most agreeable

jelly
; they are likewise used as

a sweetmeat, and are put into

sugar plums, or comfits. The
fruit has also medicinal properties,

and the roots, boiled in lye,

yield a yellow colour. The inner

bark of the stems, also, will dye
linen of a fine yellow, being

admixed with alum. Some of

the species bear red, others purple,

pale yellow, and stoneless fruit.

670.

Insects of various kinds are

fond of the fruit of the berberry

(spelt also barberry), its particular

inhabitant being the cecidium

berberidis, a moth, which farmers

suppose to generate the dust

which, carried from the bush by
winds, and lighting on wheat,

and other growing corn, gives

rise to a minute fungus, which
produces what is called mildew.

But it is more probable that the

dust consists of a species of

fungus parasitical to the shrub.

The berberry is also resorted to

by the raspberry carpet moth, the

berberry pug, &c*
16

The dog-wood shrubs are very

ornamental, not only from their

flowers and berries, 16, of various

colours, but from their variously

coloured barks, which have a fine

effect in winter, especially among
evergreens. The berries are very

bitter, but they yield an oil,

which in some parts is applied to

useful purposes. The wood is

very hard, and is employed in the

manufacture of toothpicks, skewers,

mill-cogs, bobbins for lace, &c.

Furze or gorse, 17, is the well-

known evergreen prickly shrub,

which bears rich yellow flowers,

during the greater part of the

year. The greatest botanists

have admired this plant for its

deep green shoots and leaves,

golden flowers, and perfectly

shrub-like form. It is said that

when Linnseus first beheld a vast

* Loudon's Encrclopsedi t of Plant*.
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extent of common over-grown

with furze in flower, he knelt,

and thanked God for having

permitted him to look upon so

beautiful a scene. In the neigh-

bourhood of St. Petersburg, furze

forms one of the most valuable

greenhouse plants. It is used,

fuel. The tender shoots are

mashed, and given as food to

horses, and the refuse is mixed,
and used as manure. There is

still another use of a furze hedg-
ing : when full grown, it affords,

in rainy weather, a shelter to live

stock, which neither thorn nor
any other hedge affords ; for there

are no droppings from a furze

hedge. This is a fact of which
any pedestrian may convince

himself, if caught in a shower of

rain, in the neighbourhood of a

furze enclosure.

672.

when young, in England as food

for cattle, and rabbits are very
fond of the young sprouts. It is

grown also for fences, upon turf

mounds raised for the purpose.

These are called " whin hedges ;"

they afford capital shelter for

game, and in some districts are

made useful for the drying of

clothes. Furze hedges are very
general in Ireland, and are much
preferred by the people to any
other, and not without reason.

In parts of the country where a dark green colour ; the leaves

turf is scarce, and coal dear, the
j

are prickly at the points, and
furze is a ready and abundant from the middle of the leaves

12
1

673.

The butcher's broom, 18, is a

prickly shrub, tough, stiff, and of
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above, there spring single yellow-

ish green flowers, 19, 20

on short pedicels. j^S^^
The flower does JhB|| .

not, strictly, grow
out of the leaf, but
on a pedicel from

fll

the middle of the W
leaf, and in this

§
respect is a bota- 574.

nical curiosity. The female

flowers are succeeded by red

berries, 20, large as small cherries,

having two large orange-coloured

seeds in each. The plant takes

its English name from the fact

that its prickly branches were
once used by butchers to sweep
their blocks ; the branches, with
the ripe fruit on them, set up-
right in the sand, with stalks of

peony and iris, form an agreeable

winter nosegay for rooms.
The bilberry or whortleberry, is

a deciduous shrub, with bell-like

rosy flowers, 2, and berries, 3, re-

sembling the black currant in

675.

size and colour. Large quanti-

ties of these berries are collected

for the market, but they then

lose the beautiful bloom which is

''S IT
;

upon them when growing. They
are used for tarts, puddings, and
preserves.

One of the prettiest sights that greet our eye
in the districts where it abounds, is that of a
party of rustic children " a-bilbcrrying" (for the

greater portion of those that come to market
are collected by children) ; there they may be
seen, knee-deep in the " wires," or clambering
over the broken grey rocks to some rich nest of

berries, their tanned faces glowing with health,

and their picturesque dress (or undress)—with
here and there bits of bright red, blue, or white
—to the painter's eye contrasting beautifully

with the purple, grey, and brown of the moor-
land, and forming altogether rich pictorial sub-
jects. The berries are also eaten by game, to

which the dense foliage affords a secure covert

;

and their juice is employed to stain paper and
linen of a purple colour Goats and sheep are

in some places fed on the plant, but it is rejected

by horses and cows.*

5 4

676.

The bleaberry or bog whortle-

berry, 4, o, grows in a situation

similar to the bilberry, but inclines

more to moist places. The pink

flowers, 6, which are bell-shaped,

grow in clusters at the ends of

the branches ; the berries, 7, are

large and black, abounding with
a weak acid juice, which is used
in France for colouring wines.
There are numerous varieties,

including the white-fruited, pale,

long-stamened, white-flowered, red-

* Ool-mau's Woodlands, IiVaths, and Hedges.
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twigged, and privet leaved. They
are all ornamental, and the fruit

of many of them eatable.

The cowberry, 8, is another of

these varieties, and is evergreen.

It is of smaller growth, with
leaves shining above and dotted

beneath. Theflowers, 9, are white
and waxen, presenting a pretty

contrast with the dark green of

the leaves. The berries, 10, are

8

677.

sometimes used for tarts and
jellies, and they are also used as

a household remedy for coughs,

colds, &c. In some countries

they are pickled.

The spindle tree, 1 1 , is a neat

little tree, remarkable in the

autumn for its curious seed cap-

sules, 12, which separate into

several segments, and opening
expose to view the brilliant

orange-skinned seeds within. The
leaves exhibit very rich autumnal
tints, and the seed capsules,

quivering upon their slender

stalks, and displaying a rosy and
glossy colour, might easily be

678.

mistaken for flowers. The tree

takes its name from the fact of its

wood having been used in the

manufacture of spindles.

The elder, 13, is a deciduous
tree, rendered conspicuous to the

country wanderer by the broad
heads of cream-coloured flowers

with which it is frequently co-

vered. The common elder pro-

duces berries that are detrimental

to poultry, but make an agree-

able wine, in much esteem among
country people. The flowers

possess medicinal properties, and
a fragrant water is distilled from
them, and used as a lotion for

the skin. The pith, which is

of large growth, is used for the

manufacture of the little tumbler

toys, and for balls used in elec-

trical experiments. The cater-

pillars of various moths feed

upon the leaves, among which

are the remarkable death's head

moth, and the privet, dog's tooth,

marble dot, &c. There are seve-

ral varieties of the elder, which
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bear green, red, and black
berries. It is said that these

trees, by a peculiar smell which
13

679.

they emit, protect grain, fruit

trees, and edible vegetables, by
driving away insects, to which
the odour is noxious.*

14

680.

The privet, 14, is a myrtle-
* There are numerous receipts for the manufacture

of elderberry wine, elrier flower ointment. «-Irier flower
vme^Hr, elder flower water, und elder flower wine, in
" Inquire Within. *»

like shrub, with lanceolate leaves,

white flowers, and purple-black
berries, 15. The berries remain
on the tree during the winter,

in elegant, erect, grape-like clus-

ters, and are not eaten by birds,

except in very severe weather,

when bullfinches and some others

eat them. The wood is useful

in the hands of the turner ; and
a rose-coloured dye is made from
the berries. The caterpillars of

the privet hawk moth feed upon
the leaves, and that curious in-

sect, the blister beetle, from which/

the blistering powders used in

medicine are made, is among
its inhabitants.

16

681.

The holly, 16, is interesting,

not only on account of its asso-

ciation with our Christmas fes-

tivities, as the companion of the

mistletoe, 623, but for its pecu-
liarities as an example of an
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interesting genus of plants. The
common holly is one of our most
beautiful shrubs, or low trees.

By culture, a hundred varieties

and sub-varieties have been pro-

duced, differing in the variega-

tion, margin, and size of the

leaves, and in the colour of the

fruit. Some of these have mixed
leaves, others are thick-leaved,

others slender, some yellow, and
others red berried, the leaves of

some silver-edged, others gold-

edged, and for the most part

prickly. The common holly has

spiny, shining, dark green, waved
leaves, puts forth white flowers

in the spring, and rich red berries

in the autumn and winter ; while

the hedge-hog holly has spines not

only on the edges of its leaves,

but over their upper surfaces.

This spinous property of the

leaves of the holly, makes it very

suitable for the production of
|

impenetrable fences. If it were
not of very slow growth, it would

|

supersede all other shrubs for

this purpose, in suitable soils.

The guelder rose, 17, is a

highly ornamental shrub, pro-

ducing large bunches of white

flowers, 18, the outer flowers of

each cluster being larger than the

inner ones, and of a different

formation, both stamens and pis-

tils being absent. The berries,

* 19, are of a delicate yellow, mixed
with rosy tints, until they as-

sume a bright red, with a rich

waxen appearance. The guelder

rose belongs to the botanical

genus viburnum, an interesting

group of deciduous and ever-

green shrubs, the name being de-

rived from the Latin viere, to tie,

on account of the pliability of

the branches of some of the spe-

cies. To this group belong the

laurestinus, the plum-leaved vi-

burnum, the wayfaring tree, &c.

17

682.

They constitute a very interest-

ing and ornamental group of

shrubs, those which are ever-

green displaying shiny leaves of

a rich green, and displaying their

white flowers in the winter

months. Among the most beau-

tiful ornaments of our hedge-
rows are various wild roses,

which not only illuminate the

country with their beautiful

flowers, but in the auti inn and

20

1 2 3 4

683.

winter give rich tints to the

leafless branches by their rich

bunches of berries, 20, or " hips:"

These berries are of various
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684.

shapes, some being globular, 4,

others flask-shaped, 3, others

egg-shaped, 1 ; some smooth and
waxen, while others are covered

with prickly hairs, 1, 2. We shall

have some interesting particulars

to give of the rose, when exa-

mining " our garden." But we
must here

remark
upon the

difference

observable

between
wild and
cult ivated

roses. If

we take the

hedge - rose,

we find that

its. number of petals, or flower-

leaves, is five ; but, when culti-

vated, the number
creases, until,

in the perfect

rose of the gar-

den, we find the
\|

corolla consist-

ing wholly of

petals, the sta-

mens, the slen-

der yellow-top-

ped fibrils, oc-

cupying the

centre of the
wild rose, 5, 685.

being in the cultivated one,

all converted into petals.

Cultivation has done wonderful
things for the enhancement of
floral beauties ; and perhaps this

fact is in no instance more con-

spicuous than in the history of

the rose. Our ancestors, even
down to a period approaching
our own times, must have rea-

6,

lised few of the floral inspira-

tions which we are now privi-

leged to draw from the poetry
of flowers.

The floral beauties Gf Great Britain were
confined to those wild flowers which are the
delight of childhood. The eyes of the 41 barha-
rians " looked upon the modest daisy, which
then presented the same simple form that it

does to-day. Primroses, nursed in the recesses
of gnarled roots of trees, came forth in abun-
dance in the spring; so did the bluebell, and
the violet. These familiar flowers, with dog-
roses, fox- gloves, traveller''s joy, flowering heaths,

and water lilies, were the chief beauties of the
bouquet of ancient Britain. Fuchsias, balsams,

dahli is, auriculas, hyacinths, pinks, tulips, roses,

and a host of other beauties that now adorn
our gardens and dwellings, were then quite
unknown. Even the wall-flower and the migno-
nette were strangers to our land; and the
honeysuckle, which is now a common habitant
of the hedges, came to Britain a stranger, and
stole out of the confines of a garden to share
the fortunes of our native wild flowers. Nor
was this state of the British flora peculiar tc

the earliest period : it prevailed, with only
slight additions and improvements, down to

the sixteenth century!*

686.

The woodbine, or honeysuckle,

7, is another of the favourite

flowers of our hedge-rows. It

* Philp'i Historv of Progress in Great Drituia.
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belongs to a genus of beautiful

flowering shrubs, highly odori-

ferous, and most of them twining.

In the woodbine is seen an

exemplification of that curious

natural law that governs the

movement of twining plants, in

obedience to which the stems

and tendrils of each species

constantly twine in the same
direction. The woodbine, for

instance, always twines from left to

right, and the white convolvulus,

or bind-weed, does the same
;

while the black briony, an equally

common plant, takes the opposite

direction, twining from right to

left.*

Like most British twiners, the

honeysuckle follows the sun.

The botanical name of the genus
to which it belongs, caprifolium,

signifies a goat-leaf, that is to

say, a leaf which climbs like a

goat. There are five or six

varieties found wild in Britain :

the woodbine, the late red, the

oak-leaved, the Dutch, and the

white Italian ; and there are

several evergreen species com-
mon to "North America and
Canada.

The bird cherry is an orna-

mental tree, having a rich purple

bark, white flowers, 9, berries, 10,

successively green, red, and black.

This tree is ofthe same genus as the

cultivated cherry, but its berries

are nauseousjfco the human taste,

though birds are fond of them.

The bark is useful for medicinal

purposes, and the wood, which
is beautifully veined, is usad for

cabinet work in France. Trees
of the plum and cherry kinds,

* Caleman'tt Woodlands, Heaths, -nd {Itd-jea.
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again, afford striking examples of

what has been achieved by cul-

tivation. Some of them have
been introduced from America,
others from Jamaica, Japan,
Siberia, &c. One of them, the

lauro-cerasus, or common cherry

laurel, is now one of the most
popular evergreens. It was first

introduced in England, in the

687.

garden of Mr. James Cole, of

Highgate, in 1576, when in

winter it used to be carefully

covered with a blanket ! In
less than half a century after-

wards, it was common in English

gardens. Another of the tribe,

mahhaleb, flowers profusely, and
emits an odour resembling that

of the clematis. Its fruit is

round, shining, and black, and

so hard that the berries have

been used as beads by Catholics.

The cultivated cherry-tree be-

longs to the same genus, and
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this was one of the earliest fruits

known in Great Britain. It is

known that in 1415 hawkers
sold cherries in the streets of

London, as they now do.*

The blackberry, 11, or common
bramble, is a member of the bo-

tanical genus rubus, from a Celtic

word signifying red. Some of

the species are evergreen, but

most of them are only biennial

woody plants, producing suckers

from roots, which ripen and drop

their leaves one year, and resume
their foliage, produce blossom

shoots, flowers, and fruit, and die

the next. This is the case with

the blackberry, which appears to

flourish better in a wild state than

under cultivation. The flowers,

12, are white, with five petals,

similar to the wild rose, and the

berries, 13, pass through grada-

tions of green, red, and black.

The leaves frequently exhibit

the operations of the leaf-mining

* Ltudon's Encyclopaedia of Plants.

insects, by colourless markings
(like the traces of snails), which
show where the insects have
eaten their way through the leaf.

The berries are cooling and
astringent, and are variously

used for tarts, preserves, jellies,

home-made wine, &c*
The colours of the flowers,

frutit, and leaves of plants are

exceedingly varied, and all alike

depend upon the presence of

colouring principles in cells of

colourless tissue.

There are eight principal colours recognised

in vegetables, viz., white, grey, brown, yellow,

green, blue, red, and black; and each of these

has many distinct shades.

Of these shades of colour, nine have been
associated with white : pure, snow, ivory, chalk,

and milk white; with silvery, whitish, turning

uhile, and whitened.

A similar number is also attributed to grey,

and are designated ash, lead, slate, and pearl

grey; smoky; hoary, and rather hoary, and
mouse-coloured.

Twelve have been computed in connection

with brown, viz., brown, chestnut, deep and
bright brown, rusty, red, brown, rufous, and
cinnamon- coloured, with lurid, sooty, and liver-

coloured.

fellow has twenty shades ;
thus, lemon, yellow,

golden, pale, leather, waxy, and Isabella yellow;

sulphur, straw, ochre, orange, apricot, and
saffron- coloured; testaceous, tawny, and livid.

There are seven varieties of green, of the

shades of olive, grass, sea, yellowish, apple,

meadow, and leek.

Red has seventeen shades : carmine, rosy,

purple, sanguine, scarlet, cumaba, vrmilion,
coppery, brick, flame-coloured, &c. ; whilst its

compound blue has but seven, viz.. Prussian
blue itxligo, lavender, violet, Woe, and sky blue;

and black has four: pure, coal, raven, and pitch

black.

Thus, as many as eighty-six different shades
of colour have been determined to exist in

plants ; but only two chnnical colouring prin-
ciples have been discovered, viz., chlorophyl and
chromule.

Chlorophyl is so called from its imparting a
green colour to plants ; that is, that kind of

green which is universally met with in all

plants growing in the light* It is distributed

to the tissues themselves, but more particularly

to the surface of the starch cells, which are
abundant in all-green plants.

Chromule is the general term for the colouring
principle of all other colours, although they
may be so closely approximated that adjoining
cells may have totally different colours.

f

* Keceipts for all these will he found in " In-

au're With'n."

t Orr's Circl.- of" the Sciences.
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The various processes of agri-

nlture claim our attention, ac-

cording to the season of the

year. The first of these opera-

tions is ploughing, which in all

countries takes place soon after

the harvest. In Great Britain,

the middle of October is the

most usual time for it to com-
mence. What incalculable wealth
does the world owe to that an-

cient but simple instrument, the

plough, 1. How much of beauty
and happiness does it impart to

the world every year ! Yet how
few and simple are its parts. The

1

689.

houses are harnessed to the beam,

2 ; the ploughman holds and
guides the plough by the stilts,

or handles, 3 ; as the horses or

oxen pull the plough along, the

coulter, 4, severs the slice forming
the furrow from the ploughed
land-—the sock, or share, 5, cuts

into the subsoil beneath—and the

wrest, or mould-board, 6, made
of a slanting form, receives the

earth from the share, and turns

it over.

The next process is sowing, 7.

The sower carries the seed in a

bag, or basket, 8, swung across his

left shoulder, and with his right

hand and arm, 9, he scatters the

grain as equally as possible over
the furrows, 10. Unless the seeds

are thrown with great care, they
will spring up in patches, or

12*
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stripes, and the crop be less

productive. When the sowing

7

690.

has been completed over a part

of the ground, the process of

harrowing, 11, is commenced.
In large fields, a number of per-

sons engage in these useful oc-

cupations. The sower, 12, has his

hand full of seed, and his arm
is thrown back to acquire the

impulse needful for its dispersion.

The sower, 13, has just spread

his cast over the furrows ; the

field worker, 14, carries the seed

to the sowers, as they require it,

taking it from a sack, 15, which
serves as a store. The harrows,

16, then pass over the sown
land. The harrows, having a

number of wooden or iron points

that descend a short way into

the soil, break the clods into fine
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mould, and drag earth over the

seed, which is thus covered.

There are other and improved
methods of sowing, such as

dibbling, in which the seeds are

11

15

set into holes made at regular

distances ; and drilling, in which
the seed is laid regularly in the

furrows of the plough, either by
hand or by drilling machines.

691.

The effect of drilling, 17, may
be observed in the turnip fields,

where these important roots grow
in regular rows, and at even
distances : each plant, therefore,

692.

obtains its due amount of air,

earth, and moisture, and acquires

larger size and more valuable

properties.

Hoeing, 18, is the process of

earthing up, and clearing from
weeds, and from sickly or im-

perfect plants, by means . of a

hand instrument called the hoe.

In hoeing turnips, the labourer

places a foot on each side of the

drill next to that about to be

hoed, so that the side of the

worker is presented to the drill,

or row of turnips to be hoed.

The season for haymaking, is a

time, not only of great importance

to the farmer, but of interest to the

country visitor. The fields are

generally dry, and fragrant with

the ripe or newly mown grass, 1.

Hay is made of natural meadow
grass, and also of artificial

grasses, such as clover, rye-grass,

&c. The implement used for

cutting grass for hay is the

common scythe. The person

who cuts the hay is called a

mower. Scythes being well shar-

pened, and the mowers prepared,

two or three men form a gang,

or head of mowers, and other

gangs follow them, each gang
cutting a strip of a given width,

and following each other. The
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hay is allowed to lie for some
time as it falls, for the purpose
of drying ; it is then tedded,

either by the hand fork, or by a
tedding machine, for the purpose
of tossing and opening it, that

it may be the more perfectly

dried.

693.

When sufficiently dry, the hay
is raked together into ridges, 2,

and these ridges are afterwards

thrown up into cocks, 3 ; these

are sometimes allowed to remain
over-night, and again spread
the following morning, the great

object being to obtain dry hay,
so as to prevent fermentation, or

the loss of nutriment.

4

694.

The hay is then carried and
stacked, 4 ; and, as dryness is of
the utmost importance, the pro-
cess is usually carried on under
a rick-cloth, 5, which is allowed

to remain until the hay has
settled, and preparations have
been made for thatching the
stack.

G

10

695.

In some cases the seed is taken
from rye grass, 6 ; in this case,

the cocks, 3, are brought to a

place set apart as a threshing-

floor, 8 ; here a labourer, 7, with a

fork lays the seed grass on field-

gates that have been put down
to receive it. Two threshers, 8, 9,

thresh out the grain, and two

women, 10, pass the seedless hay
forward, whence it is forked by
a man, 11, to & field worker, 12,

who constructs a rick therewith.

The arrangement for reaping

the golden produce of the year
is generally as follow? :—Three
reapers, forming a bandwin, 1, take

the lead, the man, 2, acting as a

bandster. It is his duty to have
a band ready to lay down, as

soon as the one previously laid

down, 3, is filled. When a band
r

is filled, the bandster gathers the

spread corn into the middle ot

the band, with both hands, and
taking hold of it in each hand
near the ends, he fastens them
by a twist. The sheaves, 4, are

then carried to a centre, and

placed on their ends in stooks, 5.
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Tbere are various other methods
of reaping, by machinery, and
by steam. As with hay, so

with corn, great care is required

to cut and preserve it dry. For
this purpose it is carried, and
stacked, 6, with every possible

care. The sheaves remain in

1

696.

these stacks until the corn is

required for threshing, which- is

6

697.

These are the more important
of those out of door operations

in agriculture which give variety

and life to the aspects of the

either done by the ancient flail,

or by one of the new threshing
machines.

698.

country— rendering its sur

face brown with broad fallows

green with waving grass, or
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yellow with golden crops—the

rich gifts of an ever bountiful

God. To the natural power of

man, the strong arm of ma-
chinery, aided by the force of

steam, now lends its aid ; and
in many instances, instead of

teams of oxen or of horses, we
find the portable steam engine, 7,

driving the plough, or gathering

in the harvest.*

The grasses, 1, which form the

vernal carpet on which we tread,

are of vast importance in the

economy of nature. Many of

them spring up and spread spon-

taneously, clothing the earth with

2

ing panicles, or inflorescent

heads, like 2, and the reed-like

canary grass, 3 ; others have

globular or oval panicles, as the

common canary grass, 5 ; some

hold their seeds in oat-like ears,

as 2, 4, while others like 3, and

the common bent grass, 6, bear

* Stephens'* Book of the 1 aim.
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verdure, and affording food to

various animals, which, in their

turn, become the sustenance of

larger creatures, and of man.
But, besides this major import-

ance, grasses are devoted to

various economic purposes in

different countries. They are

employed for making baskets,

mats, ropes, nets, hats ; for filling

mattresses, stuffing seats, thatching

houses, and for the production of

oil from the seeds, &c, &c.

The various forms of growth
of grasses are highly interesting.

Some droop their ripened spread-

ing heads like the hairy wood
brown grass, 2 ; others stand

erect, like the turfy hair grass, 3 ;

some carry their seeds in spread-

the small seeds in bunches upon

slender branches of their pa-

nicles.

Some have their panicles long,

or spiked, like the sea mat-grass

7 ; some have them fingered, or

rayed, like the slender-spiked fin-

ger grass, 8 ; some have their

panicles diffused over a consi-

1

3 4 5 6

699.
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derable length of their stems,

like the common millet grass, 9 ;

others have their spikes pendent

7 8

at the extremities of divided
culms or stems, as the broad-

leaved cotton grass, 10 ; the spike-

9 10

700.

lets of some are scaly, and nod
in the air like fairy bells, as in

quaking grass, 11, and in the

sea-side oat grass, 12.

n 12

701.

Grasses are Nature's care. With these she
clothes the earth—with these she sustains its

inhabitants. Cattle feed upon their leaves-
birds upon their smaller seeds—men upon the
larger ; for few readers need be told that the
plants which produce our bread corn belong to

this class. In those tribes which are more
generally considered as grasses, their extra-
ordinary means and powers of preservation
and increase, their hardiness, their almost un-
conquerable disposition to spread, their facul-
ties of reviviscence, coincide with the intention
of Nature concerning them. They thrive under

a treatment by which other plants are destroyed.
The more their leaves are consumed, the more
their roots increase. The more they are
trampled upon, the thicker they grow. Many
of the seemingly dry and dead leaves of grasses
revive, and renew their verdure in the spring.

In lofty mountains, where the summer heats
are not sufficient to ripen the seeds, grasses
abound which are viviparous, and consequently
able to propagate themselves without seed. It

is an observation likewise which has often been
made, that herbivorous animals attach them-
selves to the leaves of grasses, and, if at liberty

in their pastures to range and choose, leave

untouched the straws which support the flowers.

Many grasses, whose leaves are so dry and
withered that the plants appear dead, revive
and renew their existence in the spring, ty
pushing forth new leaves from the bosom of

the former ones.*

Oats, 13, exhibit several va-

rieties ; some kinds have the

panicle very slender and dif-

fused, others have shorter and
closer heads. The Tartarian oat,

13, has all its seeds on the same
side of the stem, while in another

description, the potatoe oat, the

seed branches spread equally on
all sides. While the ears are yet

yo-ung, the branches are erect ;

but as the seeds enlarge and
ripen, they assume a drooping

* Puley's Natural Theology.
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form. By this ar-

rangement, the air

and light have free

access to the ripen-

ing grass, while

the rain washes off

the eggs or larvae

of insects that
would otherwise

prey upon the seed.

The plant is ten-

der, and the seed

very liable to be

shaken out by the

wind, an apparent

defect which is wisely counter-

balanced by u
the slenderness

of the stem,

which, bending

to the current,

modifies its

intensity, and
preserves its

fruit uninjured

the oat, 14, is long and thin, with

a slight indication of beard.

grain

Barley, as commonly known,

705.

is divided into three varieties,

the four-rowed, 15, six-rowed, 16,

and two-rowed, 17, from the

number of the rows of grains

in the ears respectively. Of
these the two-rowed, 17, is the

most commonly cultivated.

The grains of barley, 18, are

divided by a straight medium
line, which divides the grain

into two equal sides ; the grains

are short and
plump in form.

B ara is the
Celtic word for

bread, whence the

English words
barn and barley ; and beer is an

abbreviation of the name of bar-

ley. In the South of Europe
they have sometimes two barley

crops in one season ; one sown
in autumn and cut in May, and
another sown in spring and cut

in the autumn. In England
nine weeks, and in Lapland two
months elapse between the sowing

of the seed and the reaping of

the crop.

On examining the ears of

wheat, 19, considerable difference

may be observed. In some kinds

the spikelets are set open, and
so far asunder as to allow the

stalk to be seen between them,

as in the Talavera white wheat, 1 ;

in others the spikelets are of

medium length and breadth, and
are j ust close enough to prevent

the stem or radius from being

seen, as in Hunter's white wheat,

2 ; some descriptions of wheat are

bearded, as the Caucasian red

wheat, 3 ; but the finest kinds

are those of the close-eared, or

Hickling's prolific, 4, in which the



280 that's it ;

spikelets are very compactly set

upon the radius, which ren-

ders the chaff short and broad.

707.

70G.

The bearded wheats are gene-
rally distinguished by the long

shape of the chaff, and the open
position of the spikelets ; but
cultivation has the 5

effect of decreasing

the strength of the §§
beard, and setting

the spikelets closer

together. The finest

grains of wheat, 5, are short,

round, and plump, with the
bosom distinctly marked and well
filled up.*

Of the common wheat there are many va-
rieties, but the most permanent are the red
and white grained, and the spring wheat, which
is generally red. The Hertfordshire reds and
whites, woolly-eared, awned, and nearly fifty
other names are merely sub- varieties of the
red and white. Wheat answers best when
treated as a biennial, though it does not remain
above one year in the ground. Provided the
soil be well prepared and dry, and the grain
sown in time, the plants do not suffer from the
greatest cold of our climate, or even that of
Russia. In the latter country, and in the
northern counties of Britain, the fields are
covered with snow, which retaining a tempera-
ture of from 30 to 32 degrees, the plants are

• Stephens's Book of the Farm.

found to vegetate and establish their roots
firmly in the soil. The snow is not thawed off

till the weather, is decidedly warm in spring,

when the plants make rapid progress, appa-
rently more so than in warmer climates. Wheat,
like all culmiferous plants, may be said to have
two distinct sets of roots ; the seminal or tap-
root, and the coronal or surface-root, the for-

mer proceeding from the embryo, and the latter

from the first joint of the stem. The former
seem intended to nourish the plant while young,
to fix it to the soil, and to penetrate into the

sub-soil for water ; the latter to search along
the surface among the lighter materials of the
soil for nutritive particles. There is in the
Banksian Museum, a stalk of wheat of ordinary
length with a tap-root six feet long, which had.

penetrated into a sub-soil of limestone brush,
and was taken up in digging a drain.*

We have already given a great

many interesting particulars of

insects, 180 ; but we must now
say something of a few of

6 those that

wing their

busy way
around us

in our
summer
rambles.
The first

of these is

the honey-

bee, 6. Of all the insect tribes

none have more justly excited

the attention and admiration of

mankind than the bee.

7

708.

709.

A hive of bees consists of from
twelve to sixteen or eighteen

* Loudon's Encyclopaedia of Plants



OR, PLAIN

thousand individuals, divided,

first, into workers, 6, or females

incapable of reproduction ; se-

condly, into stingless males, or

drones, 7 ; and thirdly, a female

called the queen-bee, 8, the parent

of the future progeny of the hive.

8

710.

^Besides these there are the eggs
and larvae, forming the rising

brood.

We generally find four swarms
issuing every year from the same
hive, each headed by its queen.

The first swarm is conducted by
the old reigning queen, who pre-

viously to her departure has at

separate intervals laid female

eggs in the royal cells ; of these,

the first-born is usually the for-

tunate candidate for the vacant

throne, and in turn leads off

another swarm, and so on in

succession. " The longest in-

terval," say Kirby and Spence,
" between the swarms is from
seven to nine days, which is

usually the space that intervenes

between the first and second

;

the third flies sooner, and the

last sometimes departs the day
after the third. Fifteen or eigh-

teen days are generally sufficient

for throwing the four swarms.

teaching. 28

1

The old queen, when she takes

flight with the first swarm, leaves

plenty of brood in the cells,

which soon renew the popula-

tion." When a swarm quits a

hive, it generally clusters on a

tree or bush, 9, in the neighbour-

711.

hood, and if it be not soon

secured, it takes flight, and pro-

ceeds in search of some con-

venient abode.*

The economy of a bee-hive, 10,

or colony of bees, has been thus

fully described by Mr. Newman
in his " Introduction to the Study
of Insects " :

—

"A bee-hive contains three

kinds of individuals,—a queen,

drones, and workers ; the queen
is a female, and not only the

ruler, but, in great part, the

mother of the community ; the

drones are males, and the workers

are abortive females. The sole

office of the queen appears to be

the laying of eggs, and this occu-

* The method of hiving- and preserving- bees, talunjr

honey, &c, is given m the Dictionary of Daily
Wants.
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pies her almost incessantly, as a

single one only is deposited in

each cell, thus causing her to be

in continual motion ; she is slow

and majestic in her movements,
and differs from the workers in

being larger, having a longer

body, shorter wings, and a curved
sting. The queen is accompanied
by a guard of twelve workers, an

office which is taken in turn, but

never intermitted ; in whatever
direction she wishes to travel,

these guards clear the way before

her, always with the utmost cour-

tesy turning their faces towards
her, and when she rests from her
labours, approaching her with
humility, licking her face, mouth,
and eyes, and appearing to fondle

her with their antennae.
" The drones are all males ;

they are less than the queen, but
larger than the workers ; they
live on the honey of flowers, but
bring none home, and are wholly
useless, except as being the fa-

thers of the future progeny :

when this office is accomplished,

they are destroyed by the work-
ers. A buzzing commences in

the hive, the drones and the

workers sally forth together,

grapple each other in the air,

hug and scuffle for a minute,
during which operation the stings

of the workers are plunged into

the sides of the drones, who,
overpowered by the poison, al-

most instantly die.

" The workers are the smallest

bees in the hive, and by far the
most numerous

; they have a
longer lip for sucking honey than
either of the others ; their thighs
are furnished with a brush for

s it;

the reception of the pollen of

flowers, and their sting is straight.

The workers do the entire work
of the community ; they build

the cells, guard the hive and
the queen, collect and store the

honey, elaborate the wax, feed

the young, kill the drones, &c.

The average number of these

three kinds of bees in a hive

is one queen, 2000 drones, and

20,000 workers. The eggs are

long, slightly curved, and of a

bluish colour ; when laid they

are covered with a glutinous

matter, which instantly dries,

attaching them to the bottom of

the cell.

10

712.

" For eleven months the queen
lays only workers' eggs ; after-

wards, those which produce
drones : as soon as this change
has taken place, the workers
begin to construct royal cells, in

which, without discontinuing to

lay the drones' eggs, the queen
deposits here and there, about
once in three days, an egg which
is destined to produce a queen.
The workers' eggs hatch in a

few days, and produce little

white maggots, which imme-
diately open their mouths to be
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fed ; these the workers attend to

with untiring assiduity : in six

days each maggot fills up its

cell ; it is then roofed in by the

workers, spins a silken cocoon,

and becomes a chrysalis : and on
the twenty-first day it comes
forth a perfect bee. The drones

emerge on the twenty-fifth day,

and the queens on the six-

teenth."
" It has been already stated, that the queen,

for nearly a year, lays no eggs that are des-
tined to produce queens ; it therefore follows,

that if any evil befall her, the hive is left

without a queen : it sometimes happens that
she dies, or is taken away by the owner of the

hive, to observe the result. For twelve hours
little notice is taken of the loss ; it appears not
to be known, and the workers labour as usual

:

after that period, a hubbub commences ; work
is abandoned ; the whole hive is in an uproar

;

every bee traverses the hive at random, and
with the most evident want of purpose. This
state of anarchy sometimes continues for two
days; then the bees gather in clusters of a
dozen or so, as though engaged in consultation,

the result of which seems to be a fixed resolu-

tion to supply the loss. A few of the workers
repair to the cells in which are deposited the

eggs of workers ; three of these cells are quickly

broken into one, the edges polished, and the

sides smoothed and rounded, a single egg being

allowed to remain at the bottom. When this

egg hatches, the maggot is fed with a peculiarly

nutritive food, called royal bee-bread, which is

never given to any maggots but such as are to

produce queens ; work is now resumed over the

whole hive, and goes on as briskly as before :

on the sixteenth day the egg produces a queen,
whose appearance is hailed with every demon-
stration of delight, and who at once assumes
sovereignty over the hive. When, under
ordinary circumstances, a young queen emerges
from the chrysalis, the old one frequently quits

the hive, heading the first swarm for the season,

and flying to some neighbouring resting-place,

is observed by the owner, captured, placed

under a new hive, and a new colony is imme-
diately commenced. Before a swarm leaves

the hive, sure indications are given of the

intended movement; the workers leave their

various occupations and collect in groups,

especially near the door of the hive, as though
in consultation on the important event about to

take place.
" As the summer advances many queens are

hatched, but the workers do not allow them
instant liberty, as severe battles would take

place between them and the reigning queen, in

whicli one would be killed : the workers, there-

fore, make a small hole in the ceiling of the

royal cell, through which the captive queen
thrusts her tongue, and receives food from the
workers. In this state of confinement the
young queen utters a low querulous note, which
has been compared to singing. When the
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reigning, or a newly created queen, finds one of
these captives, she uses every effort to tear open
the cell and destroy her rival : to prevent this,

the workers often interpose, pulling her away
by the legs and wings ; to this she submits for
a short time, when, uttering a peculiar cry,
called her voice of sovereignty, she commands
instant attention and obedience, and is at once
freed from her assailants. The cocoons spun
by the maggots of the workers and drones com-
pletely envelope the chrysalis ; but that spun
by the maggot of the queen appears imperfect,
covering only the upper end of the chrysalis : it

has been supposed that they are thus designedly
exposed to the attacks of other queens, and
their destruction, before emerging, facilitated.

When the chrysalis of the queen is about to
change to a perfect insect, the bees make the
cover of the cell thinner by gnawing away part
of the wax ; and with so much nicety do they
perform this operation, that the cover at last

becomes pellucid, owing to its extreme thin-
ness.

" The combs of a bee-hive comprise a con-
geries of hexagonal cells, built by the bees as a
receptacle for honey, and for the nurseries of
their young : each comb in a hive is composed
of two ranges of cells, backed against each
other : the base or partition between this

double row of cells is so disposed as to form a
pyramidal cavity at the bottom of each. There
is a continued series of these double combs in
every well-filled hive ; the spaces between them
being just sufficient to allow two bees, one on
the surface of each comb, to pass without
touching. Each cell is hexagonal, the six sides

being perfectly equal. This figure ensures the
greatest possible economy of material and space

;

the outer edges of the cells are slightly thickened,
in order to gain strength ; the same part is also

covered with a beautiful varnish, which is sup-
posed to give additional strength. The con-
struction of several combs is generally going on
at the same time : no sooner is the foundation
of one laid, with a few rows of cells attached to
it, than a second and a third are founded on
each side, parallel to the first, and so on till the
hive is filled, the combs which were commenced
first being always in the most advanced state,

and therefore the first completed.
" The design of every comb is sketched out,

and the first rudiments laid by a single bee

:

this foundress-bee forms a block out of a rough
mass of wax, drawn partly from its own re-
sources, but principally from those of other
bees, which furnish wax from small sacs, in
which it has been secreted, that are situated
between the segments of the body of the bee

;

taking out the plates of wax writh their hind
feet, and carrying it with their fore feet to their

mouths, where it is moistened, masticated, and
rendered soft and ductile. The foundress-bee
determines the relative position of the combs,
and their distance from each other, the founda-
tions which she markes serving as guides to the

ulterior labours of the wax-working bees, and
of those which build the cells, giving them the

advantage of the margins and angles already

formed. The mass of wax prepared by the

assistants is applied by the foundress-bee to the

roof or bottom of th,3 hive, and thus a slightly

double convex mass is formed : when of suffi-

cient size, a cell is sculptured on one side of it

by the bees, who relieve one another in the
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labour. At the back, and on each side of this

first cell, two others are sketched out and exca-
vated : by this proceeding the foundations of

two cells are laid, the line betwixt them corre-
sponding with the centre of the opposite cells*,

as the comb extends, the first excavations are
rendered deeper and broader ; and when a
pyramidal base is finished, the bees build up
wails from its edges, so as to complete what
may be called the prismatic part ot the cell.

The cells intended for the drones are con-
siderably larger and more substantial than
those for the workers , and being formed sub-
sequently, they usually appear nearer the
bottom of the combs : last of all are built the
royal cells for the queens : of these there are
usually three or four, sometimes ten or twelve,
in a hive, attached completely to the central

part, but not unfrequently to the edge of the
comb. The form of the royal cells is an oblony
spheroid, tapering gradually downwards, and
having the exterior full of holes : the mouth of

the cell, which is always at the bottom, remains
open until the maggot is ready for transforma-
tion, and it is then closed like the rest

" When a queen has emerged, the cell in

S destroyed, and its

ige of common cells

.

y always be traced by
sing thicker than the
>f knot. The common
id workers are occa-
itories of honey ; but
iently cleansed to pre-

serve the honey unaeteriorated. The finest

honey is stored in new cells constructed for the
purpose of receiving it, their form precisely
resembling that of the common breeding cells,

these honey-cells vary in size, being larger or
smaller according to the productiveness of the
sources from which the bees are collecting, and
according to the season."

There are several kinds of
humble bees, which are a distinct

species from the hive bees, al-

though, like the latter, they work
in society, and form nests and
stores. Their habitations are

sometimes excavated at a con-
siderable depth in the ground,
and sometimes built upon its

surface, beneath stones, &c. The
societies consist, in some species,

of about fifty or sixty indivi-

duals ; in others of as many as

two or three hundred. They
contain males, females, and
workers or neuters. The fe-

males alone survive the winter
;

and they employ the first line

days in spring to commence their

nests, which they very quickly

excavate, and supply with a mix-
ture of honey and pollen for the

nourishment of the first brood,

which consists exclusively of

workers. These, after having
undergone their transformations,

assist in the construction of new
cells, the collection of the food,

and the rearing of the larva?

.

In autumn the males and fe-

males are produced ; and at tho

commencement of winter all but

the larger females die ; these re-

main in a sort of chamber dis-

tinct from the rest, but, as it

would appear, without any sup-

ply of food. It should be ob-

served, that though the humble
bees collect honey as well as the

common ones, it is neither so

fine nor so good : nor is their wax
so clean, or so capable of fusion.

713.

Carder bees are smaller than
the common humble bee ; the
fore part of the back is of a dull
orange, and the hinder part
ringed with different shades of
grayish yellow. They construct
their nests, 11, of moss and
withered grass in the form of a
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dome. Internally the dome,
which is five or six inches in

height, is lined with a coat of

wax in order to render it im-

pervious to rain. In collecting

their materials, the bees form a.

file of several individuals, ex-
tending, at short distances apart,

from the nest to the spot where
the materials are to be obtained

;

the last bee disengages the moss,

and having with her fore-limbs

made it up into a small felted

bundle, she pushes it under her
body to the next in rotation

;

this transfers it to the next
again, and so on till it is con-

ducted to the nest. To the in-

terior of the dome a covered

way, often extending for the

distance of twelve or fourteen

inches, always leads ; its width
is about half an inch, and the

passage is not more than suffi-

cient to admit the ingress or

egress of a single bee. With
regard to the economy of these

moss-carding humble bees, it is

precisely the same as that of the

common species.

If these humble bees and carder

bees be patiently watched, they

may often be traced to their re-

treats. The population of a nest

seldom exceeds one or two hun-

dred, and may be divided into

females, males, and workers.

The females are of two sorts

—

very large, and small. The
large females, or queens, look

like giants compared to the

smaller females and workers or

neuters ;
they produce males,

females, and workers ; but the

smnll females produce only male

eggs. The large females, there-

teaching. 285

fore, we may regard as the foun-

ders of every colony. They
emerge, in an established colony,

from their pupa state in the

autumn, and pair in that season

with males, the produce of the

small females which have pre-

viously acquired their due deve-

lopment. On the approach of

winter these large females (there

is no queen paramount) retire,

each to a little snug apartment

lined with moss or grass, and
separate from the general vault,

passing the cold season in a state

of torpidity. Early in the spring

they awake, issue forth, and take

different directions, seeking for

some convenient spot in which
to begin their labours, and at

this time may be seen exploring

every hole or crevice in banks,

or on the ground.*

The economy of wasjis and

hornets is scarcely less interest

-

* Knight's Museum of Animated Natme.



286 that's it;

being dissolved upon the ap-

proach of winter. The nests are

of varied size, according to the

number of the society by which
they are inhabited, being from
time to time enlarged during the

summer, as the community be-

comes more and more extensive.

Previous to the setting in of the

winter, the females, which have
been but recently developed, are

impregnated by the males, which
soon afterwards die ; the females

then disperse, seeking winter
quarters, in sheltered situations

;

and those which survive the

rigours of winter commence the

building of a new nest at the

return of the spring, in which
they deposit eggs and tend their

young themselves ; these at first

sight consisting entirely of neu-
ters, which assist their parent in

the duties of the nest. The nests

are either built underground in

holes, in banks, or are attached to

the branches of trees, 12, or the

woodwork of out-houses. They
are composed of a paper-like sub-

stance formed of finely-gnawed
Avood, or the bark of trees, re-

duced to a kind of paste by the

action of the jaws, and contain a
variable number of cells, which
are of a hexagonal form, ar-

ranged in tiers, with the mouth
downwards, or opening sideways,
in which the larvae and pupae are
contained. The larvae of the
wasp tribe are vermiform and
without feet : those of the soli-

tary species are enclosed sepa-

rately in a cell, in which the

mother deposits, with singular

apparent foresight, at the same
Jdrae with the egg, the bodies of

insects, killed for the purpose,

and upon which the larva feeds.

The nest is generally surrounded
by an envelope, pierced with a

common central opening. The
larvae are nourished with the

juices or pulp of fruit provided
for them by the neuters ; they
are shut up, and spin for them-
selves a- cocoon, when about to

become nymphs.
These insects are very vora-

cious, preying upon other insects,

sugar, meat, fruit, honey, &c,
which, after being properly pre-

pared in the stomach 'of the

winged insects, is disgorged, and
serves as food for the young,
which are fed therewith daily ;

the females as well as neuters
assisting in this task. The males,

as in all other social insects, are

drones, performing no kind of
labour. Notwithstanding the

powerful sting of the wasp, it is

liable to the attacks of other
insects.

The hornet builds its nest
in decaying hollow trees, under
the eaves of barns, and not un-
frequently in timber yards, and
other similar situations. The
sting of the insect is greatly to

be dreaded, and is often pro-

ductive of very serious conse-
quences. The nest is of a
smaller size than that of the
wasp, and of a somewhat glo-

bular form, with tnl* mouths of
the cells downwards.

This year (182G, says the author of "The
Journal of a Naturalist,") the hornet abounded
with us in unusual numbers, and afforded con-
stant evidence of its power and voracity that
could not have been exceeded by any ravenous
beast. In our gardens the imperious murmur
of four or five of them at a time might be fre-
quently heard about our fruit-trees. They
would occasionally extract the sweet liquor
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from the gage, or other rich plums ; but the
prime object of their visit was to seize the wasps
that frequented the same places. This they
not only did when the creature was feeding on
the fruit, but would hawk after them when on
the wing ; capture them with a facility to

which their heavy flight seemed unequal

;

bear them to some neighbouring plant, and
there feed on the insect, which seemed per-
fectly overpowered by the might of the hornet.
The first operation was to snip off the head,
then to cut away the lower part by the waist

;

and, when near, we could hear them shearing
away the outer coat from the body, and crushing
it with their strong mandibles ; . sometimes
devouring it, but generally only sucking the

juices it contained. Their avidity for this sort

of food is very manifest, when the grape ripens

on the wall : being commonly the only remain-
ing fruit, the wasp abounds there ; the hornets
flock to the prey, and we may see them in con-

stant progress, bearing their victims from the

bunches. The wasp itself seizes the house-fly;

but this seems rather the display of wanton
power than for food, as it bears the fly about
with it for a length of time, and drops it uncon-
sumed. The fly, in its turn, is conducive, after

its manner, to the death of many an animal.

We know not any insect that destroys the

hornet , but its power and being are terminated

by some very effective agent, as in particular

years it is almost unknown.

1

7io.

Of all the minute creatures

that attract us in our country

rambles, spiders, though not the

most pleasing to the sight, are

most interesting to the contem-
plative naturalist.

Spiders have been celebrated in every age for

their webs, or filmy tissues, in which they
entangle their prey, or conceal themselves or

their progeny from observation. These webs

are composed 01 tn reacts, me prouneuon ui a

curious apparatus, situated under the abdomen,
and called the spinneret. These spinnerets are

four, or more, mammillary processes, perforated

by innumerable minute orifices, through which

are drawn thousands of separate lines of a glu-

tinous fluid, the product of certain vessels, or

secreting reservoirs, destined to furnish the

material: the lines quickly harden, and at a

little distance from the spinneret become united

together, and form a single cord composed of

many thousand parallel lines of inconceivable

fineness.

The webs of spiders consist either of clcss
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tissues, composed of threads crossing each
other in various directions, or open lace-work,

in which the threads are more or less symme-
trically arranged, constituting nets of exquisite

beauty. Among the artificers which produce
the former kind of manufacture may be noticed

the common house spider, aranea domestical.

The webs of this spider are placed nearly
horizontally in the corners of rooms, among the

rafters of barns, stables, &c. Their construction

is as follows :—Having chosen the site, the
spider fixes the first thread, which is to form
the selvage of the tissue, to one of the walls, or

some convenient point, and, drawing out her
thread all the time, she forthwith proceeds to

the opposite point, and tiiere fastens it. This

process she repeats several times, in order, by
redoubling the threads, to give due strength to

the margin. She next proceeds to draw threads

in all directions, crossing and recrossing them
until, every interval being filled up, the web
exhibits an irregular gauze-like structure

stretched horizontally. It mostly happens that,

in addition to this web, there is an intermele of

lines carried up from its edges, so as to form a

maze of cordage, so intricately blended as to

prove a snare to the rambling fly, for whose
destruction they are spread. Thus is the web
of the house spider armnged. But where is the

grim artificer? Patiently lurking in a little

hiding-place or chamber covered with a close

tissue of web, in a remote corner concealed from
view ; but watching in her den the extent of

?er 'oil? spread before her. Leading to this

den are a number of threads, which, vibrating
upon the entanglement of the expected victim,
inform the spider of the booty within her
gra^p ; then instantly she comes forth and
pounces upon her struggling victim.

Thus we see that the hum-
blest creatures present points

of interest worthy of human
study. When these things are

not understood, every object in

creation is like a gem hidden in

the depths of the earth ; but

when they are brought from
obscurity and the light of know-
ledge is shed upon them, they

reflect the most gorgeous rays,

and the face of nature seems
illuminated with a surpassing

radiance*



OH, PLAIN TEACHING. 289

THE lARDEE

716.

How many are there who talk

of the "beauties of the garden,"
and yet are unacquainted with
what they should observe, to add
spirit and meaning to the beauti-

ful objects which they see. The
principles of vegetation; the de-

tails of the peculiar forms of

leaves, and the characteristic

diversities in the ramifications of

trees, explained in our previous
chapters (page 193), will already

have contributed much to the

13

need of such persons ; and they

may now regard a root, a branch,

a leaf, a perfect plant, with in-

creased interest. Let us, in

making a brief tour of our gar-

den, examine the various points

of interest in connection with

flowers—those beautiful things

that, from childhood to mature

age, are among our most pleasing-

associations.

If we gather a flower, and

proceed to pull it to pieces, we
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shall find that it consists of sepa-

rate, and generally well-defined

parts, identical throughout the

same species, and bearing more
or less resemblance in different

kinds. The first part, identified

with the flower, 1 ,
proceeding from

the stem, is the bract, 2, which is

of a greenish colour, and fre-

quently resembles a leaf. Bracts

are formed of small leaves, or

leaflets, generally placed near the

flowers, but sometimes at a dis-

tance, 2. They may sometimes
be mistaken
for leaves ; but

whatever in-

tervenes be-
tween the true

leaves below,

and the flowers

above, are pro-

perly bracts.

The calyx, 3,

is the covering

of the flower

which is next

to the bracts, and sometimes

enclosed by them. The bracts

being usually situated at a dis-

tance from the flower, the calyx

mostly constitutes the external

envelope, 4, enclosing the petals, 5,

which form
the corolla.
In texture the

calyx is gene- 3£
rally leaf-like

and substan-

tial ; it is

commonly
permanent,
but in some 718.

instances falls away on the open-
ing of the flower, or immediately
afterwards.

The corolla, 6, 7, formed of

the true flower-

leaves, may be
distinguished
from the calyx

by their gayer

colour. It is

that part to

which the term
"flower" is

usually applied ;

it almost inva-

riably falls off

7i9. upon the seeds

or fruit approaching maturity.

Each division, or flower-leaf, of

the corolla constitutes a petal, and
flowers are either mono-petalous,

or one-petaled ;
bi-petalous, or

two-petaled ;
tri-petalous, or three-

petaled ; poly-petalous, or many-
petaled, according to the number
of their flower-leaves. The num-
ber of petals is very variable,

tolerably uniform in the same
species, under similar circum-

stances, but varies greatly accord-

ing to the degree of cultivation

the plant receives.

The corona, 8, or crown -like

cup, which is found only in some
flowers, in the

instances where
it occurs, as in

y
the narcissus,

forms a part of IjM
the corolla.

The shapes of

the corolla are

exceedingly
numerous, con-

stituting an
interesting 720.

branch of the study of flowers.

Th ere is the campanulate, or bell*

shaped corolla, 9 ; the regular
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721.

form of the

edges may
be con-
trasted
with the
irregular
form of the

edges in

l
other flow-

ers of the

same shape,

10. Then
there is the flattened rotate, or

wheel-shaped corolla,

11, of which an ex-

ample is afforded by
the pretty little flower,

the "forget-me-not"
The salver-shaped co-

rolla, 12, presents

spreading head
surmounting a

very length-
ened tube.
Although there

appears to be
five petals in

this example,
it is really a

mono - petalous

flower, as will be found by exa-

mining the favourite primrose,

12, the whole of the corolla being
formed of one flower-leaf.

The funnel-shaped corolla, 13,

differs from the 13

salver shaped,

chiefly in hav-
ing the tube

expanded at

its free part.

The labrate, or

lipped, corolla, 724.

10, has its opening extremity

divided into two parts, resembling

lip?. In other kinds these lips

723.

are thrown apart, and then they

are called ringent, or spreading,

14 ; and when the upper lip is

15

725.

hollowed and expanded, as in the

monkshood, it is called helmet-

shaped, 15.

The forms of poly-petalous, or

many-petaled corollas, are less

varied than the mono-petalous, or

one-petaled, already described.

Of these, the cruciate corolla,

16, is divided

into four parts,

like a Maltese
cross. A flower

is said to be
cruciate when
four equal pe-

tals are placed

opposite to
726. each other at

right angles. The flower of the

pea, 17, present an example of a

very curious corolla. It consists

of five petals,

four of which
are arranged in

pairs, and one

singly. The
pairs form the 19

carina, or heel,

18, and the alo3,

or wings, 19,

which lie on
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either side of the heel ; and lastly,

the vexillum, or standard, 20.

There are various other forms of

corollas, which will be included

in an illustrated table, 737, for

reference. It should be men-
tioned here that with reference

to some plants, in which the

petals are all of one colour,

such as the crocus, wild garlic,

&c, the term perianth is used
instead of corolla. It is gene-
rally applied when there is little

distinction between the corolla

and the part usually called the

calyx.

We are not about to attempt
to teach the science of botany,

but only to call attention to some
of those more attractive matters

associated with its study, and
which may be rendered familiar

and pleasing to every one. We
must, therefore, explain that there

are now in use two botanical

systems of classification, which
find support according to the

views of different professors.

The first, and most established

of these, is the Linnean system,

so called because it was first

arranged by the learned Linneaus.
This system is based upon the

existence of sexual organs in

plants, and is varied according
to the number and position of

each division of these organs.
It consists of classes and orders—
the former associated chiefly with
those parts of plants which are

called the stamens, and the latter

with the pistils. We will,, there-

fore, give some explanation of

these parts.

Stamens and pistils are the

sexual organs, or the parts con-

728.

cerned in the reproduction of
plants. We have examined the

bract, calyx, and corolla : if we
examine a flower, we shall find

numerousfilaments, 1 , surmounted
by small lobes, 2. The
complete organ is a sta-

men ; the expanded por-

tion, consisting frequent-

ly of two lobes, 2, is an
anther : the latter is the

vessel which contains

the pollen, or male es-

sence of the plant. The
anther consists of a se-

ries of cells, which con-

tain the pollen, until it is libe-

rated by the bursting of the cells,

or some other equivalent pro-

cess. The pollen is the imme-
diate source of fructification. It

is a powdery substance of various

colours, but most commonly co-

lourless. When ripe, it may be

shaken like dust from the flowers,

or be taken by mere contact upon
the point of the finger, and
examined.

In the centre of the circle of

stamens, there usually stands

prominently, and elevated above

the rest, one organ

—

the pistil, 3.

The pistil is the

female organ of the

flower, and will be

found, upon exa-

mination, to con-

sist of three parts ;

first, the point,

called the stigma, 4,

second, the inter-

vening stalk, or

style, 5, and the enlarged base,

or ovary, 6. The function of

the stigma, 4, is that of collecting

the granules of pollen upon its

729.
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surface, and trans-

mitting their influence

through the style, 5,

to the ovary, 6. The
numbers both of sta-

mens and pistils differ :

the former are in some
instances single, sur-

rounding the pistil ;

in others they are

united in a tube, the

pistil being in the

centre. Of the ten

stamens in the pea-tribe, nine are

united in a bundle, to the exclu-

sion of the tenth ; in the geranium

and the mallows, 7, the whole are

united into one body, 8 ; in the

St. John's wort there are three,

7 four, or
more bun-

dles ; in the

poppy there

is a great

number of

stamens,
remarkable
for their
uneven de-

velopment, some being shorter
than others. The foxglove and
mint have each two long and two
short stamens ; and the flowers
of the turnip and the radish have
each four long and two short
stamens. In the flower of the
stonewort, or water horsetail, there
is but one stamen and one pistil

:

hence the plants exhibiting this

peculiarity were arranged by
Linneaus in the class mondndria,
from two words meaning one and
man; and in the order mono-
gynia, from two words, meaning
one and woman, thereby indicating
that the flowers of plants included

in that order and class possessed

one male and one female organ.

This explains the principle of

the Linnean System.

There are twenty-four classes, of which
twenty-three belong to flowering and one to
flowerless plants. The first eleven classes are
named according to the number of the stamens—
viz., from one to twelve stamens; the last,

however, admitting also of more than twelve
stamens. Example :

—

Mon-andria (monos, one;
a/idros, male) . . 1 stamen
Di-andria (dis, two) . 2 stamens
Tri-andria . . . 3 „
Tetr-andria . . . 4 „
Pent-andria . . . 5 „
Hex-andria . . . 6 „
Hept-andria . . . 7 „
Oct-andria . . . 8 „
Enne-andria . . . 9 „
Dec-andria . . . 10 „
Dodec-andria . . 12 or more stamens

The 12th and 13th classes have an indefinite

number of stamens. The 14th and 15th classes

depend upon the number and relative length of

the stamens, there being two long and two
short stamens in the former, Didynamia, and
four long and two short ones in the latter,

Tetradynamia. In the 16th, 17th, and 18th
classes, the stamens are associated into bundles

:

one bundle in Monodelphia, two in Diadelphia,

and three or more in Polydelphia. In the 19th
class the stamens are also united into one
bundle, Syngenesia; but they thus form a tube
through which the pistil passes. The 20th class,

termed Gynandria, indicates that the stamen
and pistils are united together. The 21st, 22d,
and 23d classes comprehend plants in which the
male and female parts are not met with together
in the same flower. Thus, in Monoecia, separate
male and female flowers are found on the same
plant, whilst in Dicecia one plant is entirely male
and another exclusively female ; and in Poly-
gamia both bi-sexual and uni-sexual flowers

grow on the same tree. The 24th and last class

embraces an assemblage of plants of low organi-
zation, having this one property in common, that

their sexual organs are concealed, whence the
term Cryptogamia. It includes ferns, niosses,

sea- weeds, mushrooms, &c.

The twenty-four classes are divided into

numerous orders. The orders of the first thir-

teen classes are based upon the- number of the
pistils, which vary from one, Monogynia, to

twelve, Dodecagynia, and more than twelve,
Polygynia: whilst the 16th, 17th, 18th, 20th,

21st, and 22d classes are subdivided into orders,

according to the number of their stamens.
The nature of the ovary determines the orders

in the 14th and 15th classes. The 23d class, or

that termed Pohgamia, has but one order, and
that depends upon the fact that certain of the

flowers on the same plant are bi-sexual, whilst

others are uni-sexual. The 19th class, or Syn-
genesia, has orders depending upon the forms
and fertility of the florets; and the last one,
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Cryptogamia, is subdivided according to the

families of which it is composed. Example :

—

Monogynia Digynia (gynd, a
woman) .... 1 and 2 pistils

Monogynia Digynia Trigynia 1,2,3 do.

The natural system: differs

from the preceding, and takes

into account the whole organiza-

tion of the plant, with its habits

and properties, and is not re-

stricted to one or two particular

features. It requires that all

points of resemblance between

the various parts, properties, and

qualities of plants shall be taken

into consideration, and those

placed together which have the

greatest degree of similarity in all

leading respects.

Under this system all plants

are arranged in one of two great
divisions : I. Vasculares (vas,

a vessel ; plants with woody fibre

and cellular tissue). II. Cellu-

lares (cellula, a little cell ; plants

with cellular tissue only, without

wood). It is easy to tell to

which of these two great divi-

sions any plant should be al-

lotted. But to be able to assign

plants to their proper classes,

orders, and genera, under the

natural system requires the study

of vegetable physiology, and the

contemplation of all the parts

and functions of plants : a great

study, but deeply interesting.

Upon the relative advantages of these sys-
tems, Dr. Linley thus expresses himself :—" It
must be obvious that such a method possesses
great superiority over artificial systems, like

that of Linneaus, in which there is no combina-
tion of ideas, but which are mere collections of
isolated facts, having no distinct relation to each
other. The advantages of the natural system,
in applying botany to useful purposes, are im-
mense, especially to medical men, who depend
so much upon the vegetable kingdom for their

remedial agents. A knowledge of the proper-
ties of one plant enables the practitioner to

judge scientifically of the qualities of other
plants naturally allied to it ; and therefore the
physician, acquainted with the natural system
of botany, may direct his inquiries when on
foreign stations, not empirically, but upon fixed

principles, into the qualities of the medicinal
plants which have been provided in every region
for the alleviation of the maladies peculiar to it.

He is thus enabled to read the hidden characters
with which nature has labelled all the hosts of

species that spring from her teeming bosom."

Besides the pleasing peculia-

rities of individual flowers, there

are points of equal interest at-

taching to the character of the in-

florescence of different plants. The
flowers are, in many cases, sup-

ported upon a stalk or flower-stem,

9, which, when it proceeds direct

from the ground, and supports

the flowers without intermediate

leaves, like the cowslip, primrose,

dandelion, &c,
is called the

scape. When
short and
smaller stems

intervene be-

tween the
flowers and the

stem, they are

called pedicels,

10. When the732.

flowers are borne upon an elon-

gated branch of the plant, it is

called a peduncle, 11, and the

flowers are said to be peduncled.

When the flowers are arranged

around a

simple
axis, or

;

stem, 12,

each par-

t i cular
flower
having a
smaller pedicel or stalk, the
group constitutes a raceme, or

panicle, 14. Sometimes these
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racemes are erect, at other times

they are droop-

ing. When
the flowers are

u arranged upon
I pedicels of
various
lengths, so as

to bring all

the blossoms

nearly to a

level, the
stalks of the

lower flowers

being longer than those of the

upper, the group is called a

corymb, 15 ; but when the flower-

stalks all spring from one point,

17, the group of blossoms thus

15 16

735.

formed is called an umbel, 16, and
plants exhibiting this peculiarity

constitute the order umbelliferce,

in the natural system. They
constitute one of the least attrac-

tive groups of plants, and yet

one of the most important to the

world. Some of them are useful

as food, others dangerous as

poisons ; in their native ditches,

they are often noxious weeds,
but under the influence of culti-

vation they lose their venom, and
become wholesome. They may
generally be recognised by their

hollow stems, and cut leaves, the
bases of which wrap round the
stalks. From these plants we

derive the parsnip, the carrot,

&c, and an examination of the
flower-heads of those named will

show the true character of the
umbels. When flowers are' set

upon the stem, the latter con-

is 19 20

736.

stitutes a spike, 18 ; and in the

catkins of the willow, 19, and the

heads of grasses, 20, a similar

form of inflorescence is called the

axis, or rachis.

These are only a few of the

distinctive peculiarities offlowers,

and their modes of blossoming.

They are so interesting, and offer

so much assistance in observing

and describing the beauties of

plants, and in the study of

botany, that we will arrange a

table of a greater number of

them, giving an illustration of

each peculiarity worthy of obser-

vation in the structure of any
plant, so that the student noticing

any of these distinguishing

features in a specimen he may
find, may at once be able to know
how to describe it. The pecu-

liarities of leaves having been

already illustrated, 569, we omit

from the table such forms as,

having been already given, can
4

with equal facility, be referred

to :—
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737

739

741

"When flower-heads are
small, and the blossoms
are densely clustered, the
heads are called aggregate,
737.

When they are gathered
into a round head, they
are described as glomerate,

738.

When in the head of

florets, the outer ones are
larger and more fully de-

veloped than those of the
centre, the head is said to

be graduated, 739.

When leaves or flowers
are placed in two opposite
rows on a stalk, they are
styled distichous, two
rowed, 740.

When flowers gather in

a cluster around a stem,
they are whorled, 741, a
term applied to leaves as

well as flowers.

The small pointed pro-
jections from various flow-

ers are called spurs, from
a resemblance thereto,
742.

The petals of flowers,

which terminate in a little

point, are termed apicula-
ted, 743. The same is

applied to leaves, when
the midrib projects, and
forms a point.

A part of a flower, which
appears like an addition
to it, is termed an appen-
dix, 744.

A petal formed like a
little shoe, is called calcei-

form, 745.

Flowers with a boat-
like petal, are said to be
keeled, 746.

When a panicle, 734,
whether erect or drooping,

is flattened, it constitutes

a cyme, 747.

748

749

750

751

752

753

755

757

758

759

Petals and leaves with
an elongated filament at-

tached, are tendriled, 748.

A petal curved inwards
so as to resemble a hood,

is described as cowled, 749.

Any flower which is

expanded into a disc, or

level surface, is discoid.

750.

The lesser forms, which
make up the heads of

composite flowers, are

fiorets, 751.

The parts of flowers,

such as the bract or calyx,

when they resemble leaves,

arefoliaceous, 752.

When the leaves or pe-

tals of flowers have a
small notch in the end,

they are said to be emar-
ginate, 753.

When the anthers swing
lightly on their sta?ks, so

as to move with the wind,
they are versatile, 754.

Flowers which resemble
a butterfly in form, are

called papilionaceous, 755.

Flowers which droop
f^jl are pendulous, or nodding,

W 756.

Young leaves, in em-
bryo, are styled plumulce.

757.

Flowers that have many
petals are polypetalous,

758.

Hollow leaves are de-

nominated pitchers, 759.
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760

761

W

764

765

756

767

768

769

Y70

Leaves that are deeply
concave, are boat-shaped,

or cymbiform, 760.

Flowers less curved
than those that are hel-

meted, or hooded, are
vaulted, 761.

Flowers that resemble
the pitcher leaf, are called

pitcher-shaj>ed, 762.

When the edges of pe-
tals or leaves are divided,

so as to resemble teeth,

they are described as
toothed, 763.

When the petals of flow-

ers are turned downwards,
they are said to be bearded,

764.

When the petals are
Suddenly turned upwards
or backwards, they are

Teflexed, 765.

In some cases they are
curved, while being re-

flexed, as in the preceding.
2h others, they are straight

OS twisted, 766.

When they are not so

suddenly turned or re-

flexed, but bend with a

graceful curve, they are

revolute, 767.

When the petals are
tapering and spreading,
they are called fusiform,
or spindle-shaped, 768.

When flowers only oc-
cupy a stem, whether on
the top or around its sides,

it forms a stipe, 769.

When one flower only
occupies a stem, it is

solitary, 770.

771

772

773

774

775

776

777

779

780

781

The large foliaceous

hoods which enclose the
flowers of the cuckoo-
pint, or wake-robin, &c,
are spathes, 771.

When flowers grow on
the termination, or points
of the branches, they are
called terminal ; and they
are described as solitary,

two-terminal, or three- ter-

minal, &c, as there may
occur one or more, 772.

When they spring from
an angle formed by a
branch uniting with the
stem, they are called

axillary, 773.

When they grow imme-
diately upon the stem,
they are said to be cauline,

774, the stem being the
caulis.

When the flower-stem
passes through the base
of a leaf, the flowers are
caudate-perfoliate, 775.

When they spring from
one side only, they are
lateral, 776.

When they have a corn-
like beard, they are said

to be awned, 777.

The soft spongy part,
which unites the organs
of a flower, and afterwards
contains the seed, is the
receptacle, 778 . It is found
in the daisy, but is more
marked in the strawberry,
raspberry, &c.

Besides these distin-

guishing terms applied to

the forms of flowers,
others may be employed,
such as star-like, 779.

Plumose, resembling a
plume of feathers, 780.

Feather-like, resembling
a feather, 781.

13*
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782

784

785

786

787

788

789

790

791

792

Funnel-shaped, as in the
convolvulus, 782.

Horn-like, 783.

Trumpet-shaped, 784.

Square, 785.

Hound, round and fi-
brous, 786, or round and
laminated, &c.

Globular, like the rose,

787, or dahlia, &c.

Semi- globular, like the
788, or the Mistfe.

Triangular, like the
pAtre- coirrf, 789.—These,
and other figures of re-
semblance, being borne
in mind, teach us how
to notice and appreciate
the beauties of flowers.

In some instances, the
petals of flowers are veined,

or netted, as in the hen-
bane, 790.

In addition to the pecu-
liarities of leaves, already
pointed out, 1 93, there are
others well worthy of ob-
servation : — Some have
their surfaces deeply cor-

rugated, the depressions
causing variations of

colour, 791.

The venation of others

presents the appearance
of a series of regularly

disposed plates, or laminae,

with a smooth border, 792.

793

794

795

796

797

798

799

800

801

802

In others the venation
consists of a series of

parallel lines, intersected
by a midrib, 793.

Some leaves which are
divided into two or more
semi-circular parts, are
called bilobed, 794, or
trilobed, &c.

The reni/orm leaf, 795,
is so called, from its re-
semblance to a kidney.

Leaves shaped like a
half moon are lunate, 796.

Small scales at the foot

of the petioles, are stipules,

797.

In some leaves the cor-
rugations are in character
with the form of the leaf,

which appears to be em-
bossed thereby, 791. In
others, they are homo-
geneal, or similar through-
out the leaf, 798.

In the fern tribes the
leaves are frequently
notched, so as to divide the
leaf into one or more
segments, 799.

Sometimes leaves are
spotted, the light spots
being angular and well
defined, 800. In the holly

tribes the leaves are
variegated, some having
irregular yellow spots,

others being entirely

yellow.

In others, the spots are
$ubdued and blotched, 801.

While, in other in-

stances, they are square,

and regularly chequered,

802.
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803

805

806

807

808

809

810

811

812

813

Some leaves are silver-

edged, 803, as in the case
of certain geraniums,
giving the shrub a very
pretty effect: others are
dark-edged, or have a
dark inner border.

While, in a few ex-
amples, there is a light
and leaf- like mark ex-
tending along the midrib,
804.

Occasionally the colour
is arranged in zones, a
feature which is observ-
able in the aloe and cactus

tribes, 805.

Some leaves are deeply
indented at their base, and
reflected upon the petiole,

806.

Others are tendriled at
the apex, 807.

Some are deeply em-
bedded in the stem, and
are termed stem-clasping,

Others are linear, and
grow in pairs, or in bun-
dles, united at the base
by a sheath, 809.

Some are arranged in a
series of points or rays,

diverging from a centre,
810.

Others form large /un-
like fronds, 811.

Some are thickly set
with sharp spines, the
flowers being sessile upon
the leaves or stalks, 812.

Others are arranged as
a series of scales, the
flowers forming a head at
tie top of a compact
column, 813.

815

816

817

818

820

821

822

823

There are sometimes
varieties of leaves on the
same plant, as in the glin-

dista, one of the acacias,

814. The same may be
observed upon the jessa-
mine.

Leaves which are united
to the stems without pe-
tioles, have been already
described as sessile; but
when they run down the
stem, as in some of the
thistles, they are decurrent,
815.

The scales which cover
leaf-buds are called teyu-

menta, their office being to

protect the delicate unde-
veloped organs. In many
plants, the scales are ulti-

mately developed into
leaves, 816.

In some instances leaves
are formed in unusual
situations, as upon the
stems, leaves, and bulbs
of plants. These leaves
being unusual, are called

adventitious, 817.

The sharp, pointed pro-
cesses on certain stems
are prickles, 8

1

8 . In some
plants they are the growth
of a single year, as in

the rose and bramble; in

others, of two or three
years. They differ frrin

spines, as those of the sl« e,

819, which are prolonga-
tions of the wood of the
tree, and cannot, like the
prickles, be detached from
the cuticle by the pressure
of the thumb, nor do they
fall off.

Hairs are minute
thread-like processes,

generally more or less

transparent, 820. They
are rough, silky, and
cobweb-like. When fine,

and arranged on a border,

they are called cilia.

Stems which are three-

sided are angular
f 821.

Those which are marked
by rings, or circles, are

annulated, 822.

The articulations or

joints of stems are nodi.

They are well defined in

the stems of wheat, oats,

and other grasses; an I

more particularly i:i

bamboos and canes, 8*23.
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We must not fail to observe

that the great intention of the

Creator in the structure of plants,

seems to be the perfecting of the

seed, and the preserving it until

it be perfected. This intention

shows itself by the care taken to

protect and ripen those parts

which contribute to fructification,

viz., the anthers, the pistils, and
the stamens. These parts are

usually lodged in the centre, the

recesses, offlowers. During their

tender and immature state they are

closed in the stalk, or sheltered in

the bud, 1 . As soon as they have
acquired firmness of texture suf-

ficient to bear exposure, they are

disclosed to the light and air, and
the flowers turn up, 3, or down, 4,

towards the sun, 2, or from it, 3,

according; to the state of the

825.

weather, and the degree of

strength acquired by those vital

parts, which are their tender

care.

The pea, or papilionaceous

tribe, enclose the parts of fructi-

fication within a beautiful folding

of the internal blossom, called the

keel, while the whole is protected

under a penthouse formed by the

external petals, 727 ; and it is

highly interesting to remark that

all the blossoms turn their hacks

to the wind, o,

whenever the

gale blows
strong enough
to endanger
the delicate
parts upon
which the
seeds depend.

Of the poppy, 6, and many similar

species of flowers, the head, while

it is grow-
ing hangs
down, 7, a

rigid curva-

1

ture in the

upper part

of the stem
giving to it

that direc-

tion, and in

that posi-

tion it is

impervious
to we t,

while it re- 826.

ceives from the exhalations of the

earth sufficient moisture for it?

nourishment. When the head, 9,

has acquired size and strength,

and is ready to open, the stalk, 8,

erects itself, for the purpose of

presenting the flower, and the

organs of fructification, to the

sun's rays. It cannot be said

that the stem bends by the weight

of the head, because it becomes

straightened when the head is

heaviest.

Some flowers seek to turn their

discs, or faces, perpetually to the

sun. This is the case with the

sun-fnwer, which never ceases to

adore that orb, while the earth is

illuminated by its light. When
the great luminary rises^ the
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flowers are turned towards him, 10;
10 11 12

827.

when he passes the meridian, they
look up, 11 ; and
when he sinks

in the west, they

turn to receive his

last rays, 12.

Some flowers, as

the convolvulus,

13, open to the

sun, and when
he withdraws,

they close their

petals, and fold

the warmth they have received

in their bosoms, 14.

Whatever may be the form of

a plant, we may recognise a

similar care for the welfare of its

vital parts.

The meadow
saffron, 15, rises

out of the ground
in an apparently

forlorn condition,

without a sheath,

fence, calyx, or

even a leaf to

protect it ; and

that, not in the

spring, not to be

visited by summer
suns, but under
all the disadvan-

tages of the de-

clining year. In

this case, the seed

vessel, which in other plants is

situated within the cup of the
flower, or just beneath it, lies

buried ten or twelve inches under
ground, within the bulbous root, 15.

Thus, as this plant blossoms late in

the year, and probably would not
have time to ripen its seeds before

the advance of winter, which
would destroy them, Providence
has contrived its structure such,

that this important office may be
performed at a depth in the earth

out of reach of the usual effects

of frost.*

We will now turn to the
general characters of some of the

flowering trees and shrubs that

weave their beautiful garlands

around our dwellings. We shall

discover an endless variety in

their forms, colours, and what
may be termed their aspects of
expression.

Heliotropes take their name
from the fact that they were said

to turn to the sun. They flower

in the various forms of racemes,

panicles, umbels, stipes, &c, and in

some kinds l

the spikes

grow in
pairs, 1

.

Their flow-

ers are ei-

ther white,

lilac, or blue;

and some of

them are re-

markable for emitting a perfume
resembling that of new-made
hay.

The primrose, 2, may be re-

garded equally as a garden and

a wild flower ; indeed it is a

» Paley's Natural Theology; Withering'? Botany.

830.
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favourite over a

great part of the

world. It derives

its name from

||
prima, bein£ the

first to flower.

The ox-lip, cow-

slip, and auricula,

belong to this

interesting tribe,

whose flowers are
83L ofvarious colours,

yellow, pink, orange, red, blue,

purple, &c, and generally grow
on scapes, in some cases solitary,

in others umbelliferous. Those
beautiful and varied flowers, the

auriculas, are natives of the

Alpine regions of Italy, Switzer-

land, and Germany, from which
they were introduced and esta-

blished upon British soil.

What beautiful flowers are

those of the convolvulus, 3, andhow
graceful are the twining stems,

3

and variously shaped leaves. The
name is derived from convolvere,

to entwine ; and there are nume-
rous species, bearing white, pink,

flesh-colour, blue, purple, striped,

and variegated flowers. One of

them, the convolvulus batatus, has

a tuberous root, which in the

sixteenth century was sold in

England as the potatoe, of which
a kind of sweet confection was
made with oil and wine. It was
afterwards superseded by the

potatoe from Virginia, but is still

cultivated in tropical climates,

like our potatoe, and the young
leaves and tender shoots eaten, as

wej.1 as the tubers.

Azaleas, 4, are very ornamental

plants, introduced chiefly from

North America and China, in

various 4

years, sub-

sequent to

1793. They
take their

name from
a Greek
word mean-
ing arid,

which re-

fers either

to the dry spots where the plants

grow naturally, or to the dry and
brittle nature of the wood. The
flowers generally grow in corymbs,

and are of rich colours, varying
from light pink to double purple.

Balsams, 5, are among the

most beautiful of popular annuals;

the stalks

are clustered

with flow-

ers, which
range over

every shade

of orange,

purple, scar-

let, lilac,

pink, and
carnation.

834. There are

833.
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835.

some beautiful double-flowered

varieties, with striped blossoms.

A singular property in these

plants is, that their capsules

burst, and scatter their seeds

upon the slightest touch : hence
they have been named impa-

tiens, iu the Linnean system

—

signifying that they are impatient

of touch.

The modest violet
9 6, has ever

been the praise of poetic theme.

6 The name is

derived from
heathen my-
thology : lo,

one ofJupiter's
mistresses, was
said to have
been fed upon
violets, hence

viola. The flowers ofthe different

species are mostly white or violet,

and are found in many parts of

the world, including every part

of Europe, North America, Sibe-

ria, China, and Japan. The
sweet-scented violet is highly

valued on account of its early

appearance, and delicate perfume.

The Stapelias, 7, constitute a

numerous tribe of plants which

7 are leaf-

less, and
generally

flower up-

on their
stems.
The flow-

ers are
large in

propor-
tion to the

836 « size of the

plants. They were brought ori

ginally from the deserts ofAfrica,

and are named in honour of
Bodaeus a Stapel, a celebrated

physician of Amsterdam.
The narcissus tribe, 8, ..are

favourite showy flowers, in which
the cupola is well 8

defined. The name
narcissus means
stupor, and is applied

on account of the

effects produced upon
the nerves by the

smell of them in cer-

tain cases. Jouquilla,

which is applied to

some of the species,

is derived fromjuncus,

a rush. The flowers

are very showy, and of easy

growth, and the heads exhibit

different forms, from the solitary

flower, to the many-flowered head.

Some are drooping^ others erect,

and the colours either white,

yellow, or purple and yellow.

Lilies, 9, have ever been re-

garded as the floral emblem of

837.

whiteness. They take their name
from the Celtic word li, meaning

whiteness. They vary from the

simple and favourite lily of the
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valley, 9, to the gorgeous specid-

sum, 10, with its spotted reflexed

petals and prominent stamens and
pistil. The lily of the valley is

considered a distinct species, of

In

839.

which there are three interesting
varieties : the common, the red-
flowered, and the double. The
name is derived from the situation
in which the lily naturally flou-

rishes. We obtain several of our
interesting varieties of the lily

from China, the Levant, North
America, the Pyrenees, the Cau-
casus, China, and Dauria.

n 12

840.

Few plants present so many
interesting varieties as heaths, 11,

12. Mrs, Loudon has described

nearly three hundred species.

Their various forms of growth
and flowering are graceful and
elegant, and some kinds are ex-
ceedingly curious. As mosses

and lichens play an important

part in giving tone and colour to

the landscape, so do heaths, in

the open countries where they

abound. They are arranged in

the botanical genus erica, from a

Greek word meaning to break, on
account of the brittleness of their

branches.
Though little regarded in warm climates, the

different species of erica are made subservient
to a great variety of purposes in northern coun-
tries. The poorer inhabitants cover their cabins
with them, instead of thatch, or twist them
into ropes, and bind down the thatch with them
in a kind of lattice-work. They also make the
walls with alternate layers of heath, and a
sort of cement of black earth and straw. In
Scotland the Highlanders make beds with it,

and dye yarn of a yellow colour by boiling it

with heath-tops and flowers; they also brew
ale, with one part malt and two parts of the
young tops of heath. A beverage was also made
of heath by the Picts, ancient inhabitants of

parts of Scotland. Turf, with heath growing
among it, is used as fdel by the cottager. The
branches of heath afford shelter, and the seeds
a principal part of their food, to many birds

;

bees collect largely from the flowers : the honey,
though dark in colour, being peculiarly rich in
flavour.*

The colours of the flowers are

very various, some of the tinted

ones being peculiarly delicate and
waxen. In form they are either

bell-shaped, tubular, globular, or

pitcher-shaped ; and the flower-

heads exhibit all the various

typical forms, with occasional

modifications.

Among flowering shrubs rho-

dodendrons are remarkably at-

tractive. The name is derived
from two Greek words, meaning
a rose and a tree, and refers to the

rose-like appearance of the groups
of flowers, 13. Many of them
have been obtained from North

* Loudon's Encyclopaedia of Plant*.
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America, others from Switzer-

land, Siberia, the Caucasus, and
Nepal. The flowers are either

rich in the decided colours of

scarlet and purple ; or singularly

delicate in the gradations from

841.

pink to white. The leaves are

well worthy of observation, some
being leprous, or scaly under-
neath ; others rusty, with down
beneath ; others silvery, &e. The
flowers are borne in umbels^ or

corymbs, and are frequently fun-

nel-shaped and reflexed, with
prominent stamens.

The pretty little familiar flower,

London-pride, 14, exhibits a good
illustration of a

panicled stem.

It belongs to the

saxifrage group,
a name which
means to break the

stone, applied to

them on account
of supposed me-
dicinal proper-

ties. These
plants are chiefly

Alpine, and are

of difficult culti-

vation, not on 842.

account of cold so much as of

humid mild weather during the

winter.

Carnations, 15, have long been
established as garden beauties ;

and the favourite flower, the

sweet- William, belongs to the same
botanical group, dianthus, which
means the flower of God, or a

divine flower. Carnations are

divided into three classes : flakes,

which are two-coloured, with
large stripes ;

bizarres, which are

variegated in irregular spots,

stripes, and zones of colour ; and
picotees, pricked or spotted ; these

names meaning the peculiarities

of the respective classes. In

these flowers may be seen good

examples of the smooth calyx, of

clawed petals (ihe stem of a petal

inserted in the calyx, being termed

the claw) ; and of flowers solitary,

panicled, corymbose, &c. Picotees

are rather smaller flowers than

carnations, and are distinguished

by the serrated margins of their

petals.

Roses, 16, named from rlws,

signifying red, have been favou-
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rite flowers from the remotest

times. The beauty of the flower,

the delicacy of the perfume, the

form of the shrub, and of the leaf,

are alike calculated to gratify the

eye. The colours are red, white,

yellow, purple, and striped ;

simple, or in numberless shades

844.

and mixtures, and in Italy there

is a beautiful black variety. They
are cultivated everywhere—from
the garden of the simple cottager

to that of the prince ; and are

also grown on a large scale for

the manufacture of perfume, rose-

water, &c. The various species

are derived from wide geogra-

phical latitudes : North America,
Newfoundland, Siberia, the Cau-
casus, Kamtschatka, China, the
East Indies, &c.
At the extremities of the young shoots of

the rose-tree are myriads of very small insects,

of a reddish green, which entirely cover the
branch, and seem motionless

; they are aphides,
which are born near to the places where they
are found, and never venture to travel an inch
in the course of their lives. They have a little

proboscis, which they plunge into the epidermis
of the branch, and by means of which they
suck certain juices which nourish them. They
will not eat the rose-tree. There are more
than five hundred assembled upon one inch of

the branch, and neither foliage nor branch
8;ems to sutfer much. Almost every plant is

inhabited by aphides differing from those of
others. Those of the elder are of a velvety
black ; those of the oak are of a bronze colour

;

those of the apricot are of a glossy black ; those
of gooseberry-trees are like mother-of-pearl

;

upon the absynthe they are spotted white and
brown ; on field sorrel, black and green

; upon
the birch, black, and another shade of green

;

and upon the pear-tree, coffee-coloured.

Some of these aphides have wings, but they
come only at a ripe age, and are not much
employed. The only serious care that seems
to occupy the life of the aphis, is the changing
of its clothes. It changes its skin four times
before it becomes a perfect aphis.

The aphis produces its young ones while
sucking at the stem ; and it never turns round
to look at the offspring it has given birth to.

If the mother shows but little anxiety for the
young one, the latter returns the same amount
of love. It descends below the rest, takes its

rank, and plunges its little trunk into the green
skin of the rose tree. There issue thus about
a hundred from a single mother, who all fall in

regularly below their predecessors, and begin to

eat. In ten or eleven days they change their

skin four times; on the twelfth day, in their

turn, they begin to produce little ones, who
take their rank.

There would be a superabun-

dance of aphides, if lady-birds,

and other insects, did not prey

upon them :

—

Quite at his ease, on a rose-bud, is a little

insect, well known to children : it is shaped like

a tortoise, and is about the size of a pea.

Naturalists call it a 44 coccinella," and children

know it as the lady-bird, 17. Before it became
possessed of its pretty
form, and its polished
shell of orange, yel-
low, b?ack, or red,

sprinkled with black
or brown specks, it

was a large flat worm,
with six feet, and ©f a
dirty gray colour,

marked with a few
yellowish spots. These
worms, which issue

from amber-coloured
eggs, deposited by the
female upon leaves,

are no sooner bora
than they set out in

search of aphides.

When they have
found a branch co-
vered with them, they
establish themselves
in the midst of the
flock, and they have a plentiful supply of food
until the time of their transformation arrives.*

Upon the branches of the rose

may frequently be seen little red
bun ches ofwoolly texture. These

* Alpkonse Karr's "Tour Konnd my Garden."

845.
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are rose-galls, 18, caused by an I

insect, one of the cynipido3,

which perforates the branch and
deposits eggs therein, in the same

18

846.

manner that the cynips quercus

pierces the oak, causing oak-

apples, 579. Twenty flies, of

different species and colours, are

to be found upon different parts

of a rose-tree. But they cannot
be called natives of the tree

—

they are wayfarers, who have
called to rest, or to take a sip of

honey or of dew upon their way.
Poppies, 826, are showy flowers,

rich in colours, with large silken

petals. Upon breaking the stem
of the poppy, it will be found to

yield, under pressure, a milky
juice, which furnishes the opium

19 of commerce. The
^§§ifc name opium is derived

$^Sff!S? fr°m a Greek word

\l
which signifies juice.

| The capsules, or seed

| vessels, 19, contain

$ opium in greatest
W quantity. Opium is

847. the most energetic

narcotic— causing stupefaction,

and lulling the effects of pain.

The capsules, or poppy-heads as
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they are commonly called, pos-

sess anodyne, soothing, proper-

ties, and are employed as a

fomentation with hot water to

inflamed and ulcerated surfaces.

The habitual use of opium is said

to be even more destructive of

health than that of ardent spirits.

Madden, in his " Travels in Turkey," &c,
speaking of the people of Constantinople, who
habitually eat opium, says — "Their gestures
were frightful ; those w ho were under the in-

fluence of opium talked incoherently ; their

faces were flushed ; their eyes had an unnatural
brilliancy ; and the general expression of their

countenances was horribly wild. The effect is

usually produced in two hours, and lasts four
or five. The debility, both moral and physical,

attendant on its excitement, is terrible ; the
appetite is soon destroyed, and every fibre in

the body trembles ; the nerves of the neck
become affected, and the muscles get rigid.

Many of them have wry necks and contracted
fingers : yet they cannot abandon the pernicious

custom."

The method of preparing opium,

which is extensively produced in

India, is as fellews :—A little

before t-he flower of the poppy is

formed, a longitudinal incision is

made in the stalk, close under the

bulbous capsule, which contains

the rudiments of the flower.

From this incision the opium
exudes in the form of a gum,
and is gathered by women and
children.

20

848.

Polonies, 20, are magnificent

flowering plants, presenting many
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beautiful varieties. They are

named after the physician Pseon,

who was first to recognise their

properties in medicine. They
bear single and double flowers,

and display rich colours ranging

from white, through delicate

shades of pink, to rich dark

purple. At one period they

were a very fashionable flower,

and the roots sold at high prices

;

they are now, however, less

regarded. The Daurians and
Mongols boil the roots in their

broth, and grind the seeds, and

infuse the powder in their tea.

The varieties are chiefly derived

from China, Siberia, and Switzer-

land.

Anemones, 1, are showy flow-

ering plants. Their name is

derived from
a Gre^k
word, signi-

fying wind,

because they

grow in ele-

vated and
exposed si-

tuations.
Their flow-

2 ers are va-

riously co-

loured,
white, yel-

low, red,

3 blue, purple,
849

- and striped.

They are also single, semi-double,

and double, the latter being held

in highest esteem. They are

derived from Siberia, Switzer-

land, Italy, Portugal, Germany,
France, North America, &c. ;

but a few of the species are

indigenous to Great Britain. In

the species figured, the leaves, 2,

are ternate—another name applied

to leaves that grow in threes; they

are also divided into mucronate—
pointed, sharp

—

lobes, 3. The
flowers of the different species

vary in shape : some are poppy-
like, others star-like, while a few
are bell-shaped, and pendulous.

The clematis, or virgin's bower,

4, is a climbing plant, deriving

4

850.

its scientific name from a Greek
word, meaning a tendril. The
provision by the Creator of these

slender twining arms, by which
plants whose stalks are unable to

sustain their weight, avail them-
selves of the strength of trees

and shrubs that flourish near
them, is one of the most beautiful

evidences of design in nature.

Some of the clematis tribe are

highly odoriferous, and the large-

flowered virgin's bower, American
clematis, and the sweet - scented

clematis, are favourite varieties.

North America gives us several

species ; others come from Sibe-

ria, China, the East Indies, West
Indies, New Holland, &c.
Very curious flowers are the

snap-dragons, 5, with their dragon-
shaped single petal. Eemove
the flower from the calyx, and
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5 the pistil will be

4g\ withdrawn with the

§|lpr*, latter, leaving the

^Spit) stamens, or some of

OJn^I^P them, behind.

^^^PS These curious
plants are included

f^^^2&€ scrophalarinece^ con-

^"^^1^^ sisting chiefly of

"|fC herbs with opposite

leaves, and natives
851. of mountains, val-

leys, ditches, woods, and way-
sides, in all parts of the world.

Some of them have the palate (as

the mouths of ringent—gaping

—

flowers are called) so prominent
as to close up the orifice of the

corolla ; and this is the case in

the snap-dragon.

6

852.

To the same natural order

belongs the fox-glove, digitalis] 6,

so called from digitabulum, a
thimble, in allusion to the form of
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the flowers. It cannot be too

generally known that the con-
spicuous and showy plant, grow-
ing wild in copses, hedges, and
upon road -sides, and commonly
known as the fox -glove, is

violently poisonous—but is very
useful in medicine.

Few flowers are more associated

with the recollections of youth,

and with our first ideas of garden

beauty, than wall-flcvjers, 7, and
stocks, 8. In the natural system

•

7
' 8

853.

these are grouped in the order

cruciferce, an important botanical

division. The order consists

wholly of herbs ; the roots are

almost always perpendicular and
undivided, and the young rootlets

are tipped with a little sheath.

The turnip, radish, rape, horse-

radish, and cabbage, belong to

this useful order, of which stocks,

gillyflowers, wall-flowers, &c, are

the ornamental members.
The passion-flower, 9, has been

so named, as a floral emblem of

the passion of Jesus Christ, the

prominent and lobed stamens of

some of the species having a

fanciful resemblance to tears.

The genus consists of very orna-

mental climbers, bearing large

flowers, red, white, and blue, &c,
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and fruit of various sizes and
qualities, many of which are ap-

plied to economical uses. They
are all of them natives of hot

climates—the West Indies, Peru
Central America, &c. ; some of

them have been rendered hardy.
The camellia, 10, so named in

honour of Camellus, who wrote

10

an elaborate work upon plants,

is a well-known flower of great

delicacy and beauty. This is

one of the typical plants of the

natural order camellicce. consisting

of trees and shrubs no less useful

than ornamental. Though the

flowers are very beautiful, none
of them are fragrant. In China
and Japan the camellia grows to

a lofty tree, and when in flower

is an object of great admiration,

the red or white single or double

flowers, contrasting richly with
the glossy dark green foliage.

To this order belongs the tea-

plants * whose produce is so

acceptable in our daily economy.

We have already promised to

give some account of the cultiva-

tion of tea, and this appears to

be a suitable opportunity.

In Professor Johnston's " Che-
mistry of Common Life," he
states that tea is consumed by no
less than five hundred millions of

people, or one-half of the whole
human race. The tea- plants

have much resemblance to the

camellia. The thea bohea, 11,

produces the inferior black teas

which are made about Canton.
It bears a single flower, and a
simple leaf, 12, and grows to a

* C bohea. and C. \
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height of about five feet. The
superior green teas are produced
by the thea viridis, 13, a larger

shrub, which grows to the height

13 14

857.

of about seven feet. These plants

thrive best in the cooler parts of

the tropical zone, but grow in

the temperate zone as far north

as 45°
; they are raised from

seed. When one year old they

are planted out, and by cropping

the main shoot for the first year,

are kept down to a height of

about three feet, and made to

spread. They are placed in

rows, three or four feet apart,

and resemble gooseberry bushes.

In the fourth and fifth years the

leaves are gathered by women,
and converted into tea. The
youngest and earliest leaves are

the best and highest flavoured.

The second and third gatherings

are more bitter and woody.
The leaves, when freshly ga-

thered, are neither decidedly

astringent, aromatic, nor bitter.

The pleasant taste and odour for

which they are afterwards re-

markable, are developed by the

process of drying.

Another interesting chemical

858.

fact is, that different qualities of

tea are prepared from the same
leaves, according to the way in

which they are treated in the

drying. Either green or black

tea— though these varieties are

so unlike each other—may be
prepared from the same leaves,

gathered at the same time, and
under similar circumstances.

Mr. Fortune, who has had pecu-

liar opportunities for investi-

gating the subject, thus explains

the modes of preparation :

—

For Green Tea.—When the leaves are brought
in from the plantations, they are spread out

thinly on flat

bamboo trays,

15, in order to

dry off any
superfluous

^moisture,
s They remain

for a very short
time exposed
in this manner,

generally from one to two hours ; this, however,
depends much upon the state of the weather.

In the meantime the roasting-pans have been
heated with a brisk wood fire, 16. A portion of
leaves is now thrown " into each pan, and
rapidly moved
about and
shaken up
with both
hands. They
are immedi-
ately affected

by the heat,

begin to make
a crackling
noise, and be-
come quite
moist and flac-

cid, while at ^
the same time
they give out
a considerable
portion of va-
pour. They
remain in this

state for four
or five minutes
and are then drawn quickly out, and placed

upon the rolling-table, and rolled with the

hands.
Having been thrown again into the pan, a

slow and steady charcoal fire is maintained, and

the leaves are kept in rapid motion by the

hands of workmen. Sometimes they are thrown

upon the rattan- table, and rolled a second time.

In about an hour, or an hour and a half, the

leaves are well dried, and their colour has

become fixed, that is, there is no longer any

danger of their becoming black. They are of

1G

859.
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a dullish green colour, but become brighter
afterwards.
The most particular part of the operation

has now been finished, and the tea may be put
aside until a larger quantity has been made.
The second part of the process consists in win-

noicing and passing the

tea through sieves, 17,

of different sizes, in

order to get rid of the
dust and other impuri-
ties, and to divide the
tea into the different

kinds known as twan-
kay, hyson-skin, hy-
son, young hyson, gun-
powder, &c. Daring
this process it is re-
fired—the coarse kinds
once, and the finer

sorts three or four
times. By this time
the colour has come
out more fully, and the
leaves of the finer kinds

cr ' are of a dull bluishBdU
green.

For Black Tea.—When the leaves are brought
infrom the plantations, 18, they are spread out
upon large bamboo mats or trays, and are
allowed to lie in this state for a considerable
time. If they are brought in at night they lie

until next morning.

The leaves are next gathered up by the
workmen with both hands, thrown into the air,

and allowed to separate and fall down again.
They are tossed about in this manner, and
slightly beaten or patted with the hands, for a
considerable space of time. At length, when
they become soft and flaccid, they are thrown
in heaps, and allowed to lie in this state for about
an hour, or perhaps a little longer. When exa-
mined at the end of this time, they appear to
have undergone a slight change in colour, are
soft and moist, and emit a fragrant smell.
The rolling process now commences. Several

men take their stations at the rolling table, 19,

and divide the leaves amongst them. Each
takes as many as he can press with his hands,
and makes them up in the form of a ball.

This is rolled upon the rattan -worked table, and
greatly compressed, the object being to get rid

sf a portion of the sap and moisture, and at

the same time to twist the leaves. These balls
of leaves are frequently shaken out, and passed
from hand to in
hand until they

'

L J

reach the head
workman, who
examines them
carefully to see

if they have
taken the re-

quisite twist.

When he is sa-

tisfied of this,

the leaves are
removed from
the rolling-
table, and
shaken out
upon flat trays,

until the re-

maining por-
tions have un-
dergone the
same process.

In no case are
8G2.

they allowed to lie long in this state, and some-
times they are taken at once to the roasting-

pan.
The next part of the process is exactly the

same as in the manipulation of green tea.

The leaves are thrown into an iron pan, where
they are roasted for about five minutes, and
then rolled upon the rattan-table.

After being rolled, the leaves are shaken out
thinly on sieves, and exposed to the air out of

doors. A framework for this purpose, made
of bamboo, is generally seen in front of all the

cottages among the tea hills. The leaves are

allowed to remain in this condition for about
three hours : during this time the workmen
are employed in going over the sieves in rota-

tion, turning the leaves, and separating them
from each other. A fine dry day, when the

sun is not too bright, seems to be preferred for

this part of the operation.

The leaves having now lost a large portion of

their moisture, and having become considerably
reduced in size, are removed into the factory.

They are pufc a second time into the roasting-

pan for three or four minutes, and taken out
and rolled as before.

The charcoal fires are now got ready. A
tubular basket, narrow at the middle and wide
at both ends, is placed over the fire. A sieve is

dropped into this tube, and covered with leaves,

which are shaken on it to about an inch in

thickness After five or six minutes, during
which time they are carefully watched, they
are removed from the fire, and rolled a third

time. As the balls of leaves come from the

hands of the rollers, they are placed in a heap
until the whole have been rolled. They are

again shaken on the sieves as before, and set

over the fire for a little while longer. Some-
times the last operation, namely, heating and
rolling, is repeated a fourth time ; the leaves

have now assumed a dark colour.

When the whole have been gone over in this

manner, they *re placed thickly in the basketst

which are again set over the charcOal fire.

The workman now makes a hole with his hand
through the centre of the leaves, to allow vent
to any smoke or vapour which may rise from
the charcoal, as well as to let up the heat,
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which has been greatly reduced by covering up
the fires. The tea now remains over the slow
charcoal-fire, covered with a flat basket, until

it is perfectly dry—carefully watched, however,
by the manufacturer, who every now and then
stirs it up with his hands, so that the whole
may be equally heated. The black colour is

now fairly brought out, but afterwards improves
in appearance. The after processes, such as
sifting, picking, and refining, are carried on at
the convenience of the workmen.

Cinerarias, 1, are a group of

ornamental plants, generally

hardy, and of easy culture. They

863.

derive their name from cineres,

ashes, on account of the soft

white down which covers the

lower, and often the upper sur-

faces of the leaves. They belong
to the natural order composite, a

very extensive family, characte-

rised by their being formed of

florets, 751, or involucral heads

—

that is, heads in which the

bracts, 717, form a xvhorl, 741,

which surrounds the florets, and
appears to be incorporated with
the flowers. The heads of many
of them are umbelliferous, 16-735,

others are corymbose, 15-735,

some are racemose, or panicled,

&c, 734. The prevailing colour

of the flower is yellow, but
there are also white, red, and

14

purple varieties. The cinerarias

are derived from the Canaries,
the Azores, the Cape of Good
Hope, Cape Horn, the Caucasus,
Siberia, and the South of Europe.
The generality of people are

in the habit of comparing the
flowers of the composite, or com-
pound-headed plants, with the

double blossoms of cultivated

plants, from which they are

perfectly distinct. The small

florets which make up the discs

of composite flowers are for the

most part complete in themselves,

possessing calyx, 2, corolla, 3,

stamens and pistils in a sheath, 4.

The green covering, which a

people often confound with I

the flower cup, or calyx, of J|Y (
...$

other flowers, is not a calyx IPp
in the composite, but a wk
general involucre, or cover- if
ing to the flowers within, life

The term involucre is em- 864 -

ployed whenever a series of bracts

surround a number of flowers.

Besides the outer involucre, which
surrounds all the florets, and

which is called the common one,

each floret has a distinct bract.

The true calyx is that covering

of the flower which externally is

enclosed by the bracts, and inter-

nally lies next to the corolla.

As it is in some cases difficult to

distinguish the bracts from the

calyx, it is customary to regard

the external covering as the

calyx, in such cases.

Chrysanthemums, 5, named from

two Greek words, meaning gold

and a flower, because many of

the species bear rich yellow

flowers, belong also to the com-

Iposita? order. They greatly
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enrich our flower borders, when
the summer flowers have de-

parted, and when the autumnal

tints impart a sombre aspect to

5

8G5

the vegetable kingdom. The
varieties have been obtained from

Kamtschatka, China, Barbary,

Madeira, Piedmont, Austria, &c.

The orchis tribes are singularly

interesting. The flowers are

often remarkable for their gro-

tesque configurations, which have

been likened to the heads and

6

8G6.

bodies of animals, and from the

Strang :j character of their stems,

which in some instances are as

delicate as those of the grasses,

and sometimes contracted into

clumsy and tortuous figures.

They are found inhabiting the

mountains and meadows of the

cooler parts of the globe, or

adhering by their tortuous roots

to the branches of the loftiest

trees of the tropical forest, to

which their blossoms often impart

considerable beauty. They are

not, however, parasitic, as they

derive no support from the juices

of the plants on which they grow,

but merely adhere to them for

support, and vegetate amidst the

rich black soil which collects at

the foot of trees, growing in a

hot and humid climate.

Orchis is the Greek name of

the plants typical of the order.

There is a curious fact in con-

nexion with some of the species.

An orchis being taken out of the

ground, is found with two solid

masses at the base of the stems,

above which proceed the thick

fleshy fibres that nourish the

plant. One of these bulbs or

tubes is destined to be the suc-

cessor of the other, and is plump
and vigorous, while the other is

wrinkled and decayed. From
this withered one has proceeded

the existing stem, and the plump
one is an offset, from the centre

of which the stem of the suc-

ceeding year is destined to pro-

ceed. By this process the actual

situation of the plant is changed
about half an inch every year ;

and as the offset is always pro-

duced from the side opposite to

the withered bulb, the plant

travels always in one direction

at that rate, and will in a dozen
years have moved six inches
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f l orn the place where it originally

stood.*

The familiar names given to

orchids express certain peculi-

arities of appearance—such as

the " frog orchis,' ' the " bee

orchis," the " saw-fly," the
" spider," the " lizard," the
" green man," the " tongue

lipped," the " heart lipped,"

the " bird's nest," the " ladies'

traces," the " adder's tongue,"

&c, &c. The flowers are fre-

quently curiously spotted or

striped. The pale Cattleya, 6,

bears a magnificent flower, and
was named by Linneaus after his

early friend, William Cattley,

a great promoter of botany.

The arum, or cuckoo pint, is

one of a very curious group of

plants. Their flowers, 8, 9, 10,

are enclosed within a spathe, 7,

which is a highly

developed bract; and
are embedded upon a

fleshy spadix, 1 1 ; the

j\
stamens, 9, are here

' placed above the pis-

tils, 10. The leaves

of most of the species

are poisonous. Some
of the cultivated ones

attain a large size, the

spadix, 11, displaying

a richly coloured vel-

vety lobe in the midst of a pure

white and waxen spathe, 7.

Bell-flowers, 12, constitute an

interesting group of the natural

order campanulacea?, from cam-

pana, a bell, on account of the

form of the corolla. One of the

species, campana speculum, or

Venus's looking-glass, is so called

* Loudon a Encyclopaedia of Plants.

867.

because the corolla resembles

a little mirror—speculum. The
flowers are of various colours^

most of them showy, and many

of them beautiful. Several of

the varieties are derived from
the East and West Indies, Ame-
rica, Australia, and various parts

of Europe.

869.

To the same order belong the

lobelias, 13, so named in memory
of M. Lobel, author of various

works upon botany. He was
physician and botanist toJames L,
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and died in London in 1616.

The fulgent lobelia, the cardinal,

and the splendid, are the most
ornamental of the group. Blue
and purple are the prevailing

colours of the flowers, but there

are white, pink, and yellow
varieties. The stems of some
are erect, others bent, and pros-

trate. The Cape of Good Hope
furnishes many varieties, and
others are derived from North
America, Virginia, the West
Indies, China, &c.

Lupins, 14, said to be so called

from a wolf, because they devour,

as it were, the fertility of the

soil, are border plants, in much
esteem for their velvet-like leaves,

and fine large flowers. Blue is

870.

their prevailing colour, but the
blossoms of some species are

flesh colour, white, pink, and
yellow. They belong to the
natural order leguminoso3 , in

which beans, peas, vetches, brooms,

&c, are included. This order is

one of the most useful to man-
kind. Many are possessed of

unrivalled beauty. From one

member of this numerous order

is derived the tonquin bean, com-
monly employed to impart per-

fume to snuffs
;

liquorice roots

are derived from another species ;

and numerous useful tonics,

juices, gums, and dyes, are

obtained from various kinds.

871.

Marigolds, 15, are composite
flowers, frequently of a dark
velvety orange or yellow, with
dentated petals, bordered with a /

lighter colour. Many of them .

are double, and others single

flowered, and the leaves and
branches are of various forms.

Some of the flowers close on the

approach of rain. Most of them
are derived from the Cape of

Good Hope.
Fuchsias, 16, are so named in

honour of Leonard Fuchs, a

German botanist of the sixteenth

century. They belong to the

natural order sentelacece, a group



OR, PLAIN TEACHING. 317

not remarkable for the attractive-

ness of their flowers, though the

fuchsia has been highly developed

by cultivation. The beauty of

the fuchsia consists not alone in

16

872.

its flowers ; the young wood, and
the petioles and nerves of the

leaves are tinged with a deep

crimson, and the flowers, which
are axillary, 773, are pendulous,

and exceedingly beautiful, the

corona being very prominent.

They are mostly derived from

North America and Hudson's
Bay.

17

873.

Thejasmine, 17, so named from
the Arabic ysmyn, possesses an

exquisite fragrance, though the

flower is small and simple. The
curious differences of leaves

growing upon the same shrub,

are worthy of observation, so

many as five or six different

forms, in some instances, pre-

vailing upon the same plant.

The jasmine was introduced into

Great Britain from the East
Indies in the 17th century, but
being lost there, it remained un-

known until 1730. Prior to that

it grew in the garden of the

Grand Duke of Tuscany, at Pisa,

where it was considered so rare

and choice that it was carefully

guarded, lest cuttings should be

purloined. It is now a favourite

wall shrub ; and the doorway
of thousands of cottages are

rendered odorous by its sweet
fragrance.

18

874.

What curious plants are those

of the cactus tribe, 18. They
are generally spiny, succulent

plants, without leaves, and hav-

ing the stems or branches jointed.

Some of them assume most
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grotesque forms ; their stems are

angular, and attain the height of

thirty feet ; others are roundish,

covered with stiff spines like the

hedgehog, and not exceeding a

few inches in height. Notwith-
standing the singular appear-

ance of their stems, their flowers

are in some instances truly gor-

geous, and vary from pure white

to rich scarlet and purple,

through all the intermediate

gradations of colour. They are

chiefly natives of the hottest and
dryest parts of the world, but

some of them have been rendered

hardy in temperate latitudes.

Though succulent, and rich in

flowers, they thrive in the merest
rubbish.

19

875.

Dahlias, 19, so named after
Andrew Dahl, a Swedish bota-
nist, pupil of Linneaus, are de-
servedly among the most fashion-
able hardy plants. They were
introduced from Mexico, where
they grow in sandy meadows,
producing small single flowers,
purple, scarlet, orange, and yel-
low. By cultivation the most
perfect heads have been produced,

's it;

and every variety of tint and
colour. Such is the response
which nature makes to the

labours of those who seek to

enrich the earth.

The pretty little favourite

flower, mignonette, 20, well

known for the apparent sim-

plicity of its blossoms, which are

20

876.

borne upon nodding spikes, and
the sweet odour exhaled there-

from, has always been esteemed

alike for the window or the

garden. That simple-seeming

flower has been a cause of great

perplexity to botanists. The
inflorescence of this plant, and
the family to which it belongs,

is remarkable, and is thus de-

scribed by Professor Lindley :

—

"The usual idea of the flower of reseda [the
botanical genus to which mignonette belongs]
has been, that it is furnished with a calyx of a
variable number of divisions, with as many
petals, producing from their surface certain
anomalous appendages ; and with an ovary and
stamens inserted in a great fleshy body, called
nectary by Linnean botanists, squama by others,
and raised to the rank of a distinct organ by
Mirbel, under the name of gynophorc. . . .
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We are of opinion that a much more natural
mode of understanding reseda is to consider it

as having compound flowers, taking the calyx
of anthers for an involucrurn, their petals for

neutral florets, and their nectary for the calyx
of a fertile floret in the middle," &c, &c.

When the structure of a sim-

ple flower thus perplexes the

learned, we may imagine how
many beautiful enigmas in the

book of Nature are yet unsolved,

and how much there is to inte-

rest the mind of the enquiring
naturalist.

Mignonette is derived from the

French word mignon, meaning a

darling, and is aptly applied to

this interesting plant. The tree

mignonette is a shrubby variety ; it

is rather more odorous than the

common plant. The mignonette
is a native of Egypt, from which
it became a wanderer in the

latter part of the eighteenth

century, and soon found a home
in many lands.

The last of the floral beauties

which we can find space to

20a

877.

enumerate, is the crocus, 20a,

one of those beautiful gems
that

—

" Under foot with violets,

And hyacinths, rich in-laid,

Broider the ground, more coloured than with
stone

Of costliest emblem."

In Ovid's " Metamorphoses,"
Crocus, a youth, is fabled to have
been changed into a flower :

from this the flower takes its

name. There are several species

of this genus ; and the brilliancy

of their flowers—but, above all,

the early period at which they

blow—renders them favourites

in the flower-garden.

When these plants are in flower, the germen,
or seed vessel, is still under ground, almost
close to the bulb ; and it is not until some
weeks after the decay of the flower, that it

emerges on a white peduncle, and ripens its

seeds above the ground. This peculiarity is

very conspicuous in the naked autumnal crocus,

which flowers without leaves in the autumn,
and throws up its germen the following spring,

in a similar way as already described with the
meadow saffron, 829.

We have already told of the

orchis, which travels half-an-inch

sideways every year, 866. It is

otherwise with the crocus, for as

the bulbs are renewed every

year, and the new bulb is formed
on the top of the old one, they

will in a short time rise to the

surface ; while the tulip, and the

bulbous iris, whose new bulbs are

formed under the old ones, soon

sink the plants, unless growing
over a hard subsoil.

It is supposed that the native

climate of the crocus is Asiatic,

though several species are natu-

ralized in Europe, and three are

found wild in England— the

spring crocus, the saffron, and the

autumnal naked crocus.

Many parts of the world have contributed to

the enrichment of our flora. North America,

where the Indian chases the buffalo, 2G2, and
where the prairies occasionally take fire, 263,
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sends its representatives in beautiful varieties

of asters, laurels, roses, azaleas, rhododendrons,
lilies, and violets. Mexico, where Africans,

Indians, and Europeans, constitute a singularly-

mixed community, 2G4, 285,* contributes the

splendid* tiger-flowers, the bell-flowered pent-

stemen, various members of the cactus tribes,

and all the originals of our dahlias. Guiana,
267, where the tropical vegetation is of the most
magnificent description, sends the Victoria

regina. New Granada, where in the dry season
vegetation is blasted with hot winds, and air

volcanoes heave up the heated soil of the
savannahs, 268, contributes the musk-scented
monkey flower, some beautiful annuals known
as Collynsias, and several lupins. Brazil, where
the pampas grass, 269, grows almost to the
height of a tree, sends the bristly impomea.
South America, where the panther prowls in

the woods, 271, and sea lions bask in the sun
upon the shores, 272, sends some beautiful

verbenas, various orchids, and most of the
curious cacti. Even the sterile shores of the
Straits of Magellan, 274, contribute two varieties

of the ancistrum, one of the berberry, &c.
Cold Lapland, whose face seems covered with
perpetual snows, 276, makes her offering of the
water carex, and two or three small willows.

And cheerless Siberia, whose steppes long wear
the mantle of winter, and appear undisturbed,
save where the foot-print of the wolf follows in

the track of the sledge, 277, is represented by
various anemones, co'wnbines, gentans, pceonies,

and poppies—& richer bouquet than she might
be expected to afford.

From Jap m, though the curious people in-

habiting the Japanese islands, 278, seek to avoid
communication with the rest of the world, we
derive the five-leaved cissus, the Japanese serissa,

and some beautiful lilies. From China, that
great empire whose people, 279, 280, though
exhibiting many refinements, appear to have
little share in the progress of mankind, we
obtain the luxuriant hollyhock, some azaleas,

pceo-ries, chrysanthemums, lilacs, roses, nearly
all the camellia^, and the curious pitcher plant.

From the Philippine Islands, where rice swamps,
282, yield their abundant produce, we obtain
the rose-coloured Paxtonia, so called in honour
of Sir Joseph Paxton. From Borneo, where
piratical hordes still abound, and carry on a
heartless system of plunder upon the seas,

284, we have Bethune's clrodeen'lron, a beautiful
description of verbena, and Low's cceiogyne, a
curious plant with bulbous roots, and spikes of
small flowers.

From Australia, where the aboriginal inha-
bitants, 285, 286, are retiring before the civilized

races, or acquiring their habits, we derive some
fine acacias, the blue helknia, the half-bearded
anlhericum, and numerous other mementos of
the far distant soil now trodden by relations
and friends. From Van Diemen's Land, where

* The figures refer to geographical illustrations in
the previous Divisions.

the great fern forests, 287, shelter the earth
from the excessive heat, we have gathered
beautiful geraniums, several acacias, and some
highly interesting ferns. From the South Sea
Islands, where, in the native pahs, the houses
are raised upon posts, where the islanders still

bear the marks of the tattoo, 289, we have
obtained the robust lobelia. From Otaheite,

where Captain Cook found beautiful native
women, who danced in honour of his arrival,

290, and enormous war canoes, 120, which went
through various evolutions before him, we have
derived the beautiful shining-leaved myrtle.

From Hawaii, where poor Capt. Cook was killed,

AvhereMount Roa vomits forth its terrible volcanic
fires, 293, we have obtained the orange-flowered
Jacquina, and the capitellate terphrosa, closely

allied to an American species, the leaves of
which, when thrown into water, intoxicate the
fish. From the Cape of Good Hope, the land of

the Kaffir, 457, and the Hottentot, 458, 459, we
have obtained a larger contribution than from
any other part of the world. Hence, we have
derived nearly all our beautiful heaths, and
those interesting little flowers, called everlast-

ings because their dried petals preserve their

colours ;
but, besides these, we have obtained

numerous beautiful marigolds, cinerarias, several

of the iris tribe, and almost numberless other
kinds. From other parts of Africa, where the
diminutive Boyesmen, 460, hunt the tiger with
poisoned arrows, where the true negro races
abound, 464, and where elephants are hunted
for their tusks, 466, we have the curious evg-

plan', the large-leaved rue, &e. &c. From the
Island of Madagascar, where hunched oxen
abound, 467, and the traveller's tree, 468, grows
in the greatest perfection, we have the ordeal
tree.

From India, where in the jungle the rhinoceros
battles with hordes of elephants, 469, and whert
in the rainy season, wild creatures of every
kind are driven into the tree-s to seek shelter
from the floods, 470, we have obtained several
varieties of oleanders, jasmines, amaranths,
turmerics, garland flowers, and the Malabar
nightshade.

From the Caucasus, where the brave Cir-
cassians, 478, cling to their mountain homes
with patriotic devotion, we have received con-
tributions of some beautiful lilies, pinks, poppies,
and ladies' mantles. These are only a few
examples of the world-wide contribution^ to
our national bouquet:

Wlien we view the beauties of
the garden, we in fact look upon
the floral representatives of the

world, and their supreme language

is, that God is good, and His
works are beautiful evert/where.
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F RUIT.

From flowers, the transition

is easy and natural to fruits.
The term fruit is applied to the
ripened ovary, 720, and its con-
tents, quite regardless of their

being eatable, or otherwise. In
many instances, there are additions

to the ovary, in the

form of the remains
of some or all of the

other parts of the

flower. In the stravh

berry, 1, the calyx

remains, and is con-

verted into a succu-
lent substance, or that part of
the fruit which is eaten. In
the apple, 2, 3, both the calyx
and the corolla are converted into

14

879.

fruit. The pine-apple is com-
posed of all the parts entering
into the composition of the
ovary—viz., bracts, calyx, corolla,

and ovary. The orange, 544, is a
2 3

largely developed ovary, contain-

ing the seeds, and a succulent

mass, in which the refreshing

juice is placed.
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Fruit is divided into two dis-

tinct parts— the seed, and the

pericarp, or investing substance.

The y&ricarp is composed of three

parts, or layers, one within the

other. For example : the peri-

carp of the apple, 880, consists

of an external layer, or skin,

epicarp, 4 ; the internal layer,

endocarp, 6 ; and the fleshy sub-

stance, sarcocarp, 5, lying be-

tween them. Thus, the outer

skin is the epicarp ; the pulpy
substance, the sarcocarp ; and
the tough thick covering to the

seeds, the endocarp.

The same relation is found in

stone-fruit, the shell of the nut
being the endocarp. The epi-

carp, or outer covering, is less

subject to variation than the

other parts ; but the sarcocarp and
endocarp assume every variety

of form and consistence.

In certain instances, the ar-

rangement of the flowers indicates

the arrangement of the fruit—
as in the currant, gooseberry, &c.

But the blossoms of the apple,

plum, pea, &c, afford no indica-

tion of the various fruits that

are to succeed them.

The most common forms of

fruit are the pomum, or apple, 3 ;

the drupe, or peach and plum,

7, 8 ; the glans, as the acorn,

578 ; the pine-apple, 9, the fruit

of which is a

scaly berry,
surmounted by
a crown of
spinous leaves.

This fruit may
be considered

the finest in

the world,
though it has

not been
known in Eu-
rope above two

8 ^ 2 - centuries, and
has only been cultivated about a

century as a fruit-plant in Great

Britain. The legume, or pea, 10

;

the siliqua, or pod, 11, as in the

mustard, and which differs from
the legume

chiefly in

this, that

the cham-
ber con-
taining
the seeds

is divided;

the capsule, 12, as in the poppy,

larkspur, &c. ; and the bacca, or

common currant, gooseberry, &c.

Besides these leading and distinctive forms of

fruit, there are numerous minor variations in

their external forms and internal structures, a
knowledge of which will increase the interest

of our rambles, wherever vegetation presents

itself to our view.
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899

900

Nuts consist of a hard
pericarpium, containing
generally a single seed,
which does not adhere to
it. This form is called
akenium, and also nux,
886.

When there are spaces
between elevated ribs of
fruit, as in the seed-vessels
of umbelliferous plants,
they are banded, 887.

The small parts out of
which compound fruit are
formed, are called carpella

;

and they are five-cleft, or
six-cleft, according to the
number of the rays, 888.

Seed-vessels are some-
times divided into internal
partitions, which are called
the dissepiment, 889.

The scar, or mark upon
a seed, indicating the part
by which it adhered to
the placenta, is called the
hilum, 890.

When a seed-vessel is

divided internally into

many cells, it is styled
plurilocular, 891.

When many seeds are
contained within a vessel,

it is termed polyspermous,

892; the capsule of the
poppy, and pod of the
mustard are examples.

The berries of the grape
are clustered, five- seeded,

893. The grape is pre-
eminent as a fruit, as
wheat is among grains,

and potatoes among fari-

naceous roots.

Currants are many-
seeded, and, like the flowers
which precede them, are
peduncled, 894.

Gooseberries belong to

the same genus, and are
frequently hairy orprickly:
but there are smooth
varieties. The peduncles
of the gooseberry are one-

flowered, and the fruit

single, 895.

Cherries are drupes, 906
containing hard smooth
nuts. Some cherries are
tender - fleshed, others
hard-fleshed. They are
borne in racemes, 896.

903

904

Plums belong to the
same genus as cherries,
but their form and growth
are different. They are
frequently solitary, and
either sub-sesstk, or sessile.

The drupes of the culti-
vated kinds are oval, and
deeply indented, 897.

Raspberries are berries
composed of many coher-
ing fleshy grains, attached
to a receptacle, 898.

Lemons belong to the
same genus as oranges.
Their fruit is nine-celled;
they are remarkable for

thick protuberances at
their extremities, called
teats, 899.

The mandarin orange
tree produces a kind of

orange curiously depressed
in the centre, the skin
separate from the internal

flesh, 900.

The citron orange free

produces a fruit, oblong
in form, coarsely tuber-
cled, or wrinkled over its

surface, and containing an
acid pulp, 901.

In China there grows a

variety of the orange, with
scarcely any pulp or cells,

and divided at the end
into five long lobes. It is

there called the finger-
orange, 902.

There is a variety of the
Seville orange, with a
globose fruit, wrinkled in

bands, and bearing a
curious protuberance at

the tip, 903.

Melons and cucumbers
belong to the same genus,
though very unlike in

appearance. The fruit of
the melon is lorose, uneven
on the surface, and grows
to an enormous size, 904.

Vegetable marrows are
straw-coloured elongated
gourds, containing a large

number of seeds, 905.

The vegetable marrow is

a native of Persia.

Of the same form, but
having prickly spines, is

the well-known cucumber,

906. Some kinds are cul-

tivated for their curious

?nake-likc forms ; but they
are useless as food.
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907

909

910

911

913

914

915

916

Some cucumbers grow
globular, and are muri-
cated, that is, covered with
sharp points, 907.

The quince is a many-
seeded pome, the seeds
being enclosed in a muci-
laginous covering, 908.

Pears are bell-shaped,
containing five cells which
are two- seeded. Pears
and apples are of the
same genus, and are dis-

tinguished by the same
arrangement and number
of seeds and cells, 909.

The peach is of the
almond group, bearing a
beautiful downy drupe

;

the peach and the nectarine

being the most exquisite!

y

delicious of British fruits,

910.

The smooth star apple
(c. glabruni) bears ellipti-

cal smooth berries, full of

milky juice; the berries

ten-celled, with solitary

shining seeds, 911.

Figs are fleshy receptac'es,
many seeded, the seeds
being embedded in a soft

pulp, 912. In tropical

countries the fig tree

bears fruit twice a year.

The mad apple (s. insd-

num) bears a lanre soli-

tary pendulous two- celled

many-seeded berry, 913.

The black pepper plant
bears a number of small
one- seeded berries upon a
simple slender spadix,
914. Black pepper of

commerce is that ground
with the coat of the seed

;

white pepper is the seed
separated from the husk.

The bladdery lamb's
lettuce bears a number of
three- celled capsules in a
globose head, 915.

The medlar is a fruit

resembling the smaller
apples, and has a good
deal of flavour, but is un-
fit for use until it is very
ripe. This berry is called
turbinated, having the
shape of a top, 916.

923

918

919

920

921

925

The seeds of sedges are
generally gathered in

terminal round heads,
surmounting axillary
stems, 917.

The nerve leaved hakea
produces two-seededwoody
follicles, each seed having
a little wing at the end,
918.

The long-leaved condic
bears small drupes upon
corymbose stems, 919.

The flexuose winter
cherry, bears its fruit

enclosed in an inflated

calyx, each calyx two-
celled, 920.

The three-lobed asmina
produces flattened cordate
berries, opposite, in threes,

with one terminal, 921.

The ear-podded b. mus-
tard, bears a curious flat

seed-vessel, resembling,
when bursting, a double
shield, whence they are
called biscutate, 922.

The narrow-leaved pep-
per-wort bears curious
small ovate pods, notched
at the end with one-

seeded cells, 923.

The common soap-berry
bears fleshy capsules,

joined together at the
base. The fruit is covered
with a pulp, which is

sometimes used for wash-
ing : and the black stones
were formerly used for

buttons, 924.

The filiform cassyihia

bears one-seeded drupes,
ranged laterally upon long
filamentous stems, 925.

The Brazilian dock bears
its seed in flattened valvesy

each containing a three-

cornered seed, 926.
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927

928

929

930

931

932

933

934

935

936

The Alpine woad bears
oval-oblong silicles, with a
curious leafy-winged mar-
gin, 927.

The spear-leaved smilax
bears three-celled berries
in umbelliferous heads,
928.

The sand Malcomia
bears stiff, roundish, con-
stricted, and downy pods,
929.

The tooth-leaved gold of
pleasure bears clove-
shaped berries, with in-

flated valves, and many-
seeded cells, 930.

The crescent-podded
pterocarpus is so called
from its curious crescent-
shaped pods, 931.

The hook-podded tera-

mus bears a delicately -

shaped legume, hairy,

constricted, and pendu-
lous, 932.

The gigantic carpogon
produces a bearded pod,

the seeds lying, singly,

deeply embedded in the
coats of the pod, 933.

The subterraneous vetch

bears sub-sessile pods,

shaped like a painter's

palette, and curiously
notched at the point, 934.

The single-podded morse
vetch produces solitary

horse-shoe pods, falling to

pieces when ripe, 935.

The Purslane - leaved
bird's-foot produces ex-
ceedingly slender pods,
resembling a bird's foot
in the manner of their
growth, 936.

937

938

939

940

941

942

943

944

945

946

The oval-leaved hedy-
sarum produces panicles
of curiously-notched te-
gumes, each partition con-
taining one seed. These
burst and scatter their
seeds when ripe, 937.

The green-flowered hedy-
sarum bears also a pod
with one-seeded com-
pressed joints, but differ-

ing in their arrangement
from the former, 938.

The glaucus acacia pro-
duces two-valved pods,
spirally twisted, the small
seeds forming a central
line, 939.

The Arabic gum tree

produces long pods, com-
pressed, springing in pai?s,

from axillary stalks, 940.

The moon-trefoil takes
its name from the Iwvte
form of its curious pods
941.

The short-podded medick
produces an orbicular

ringed pod, one-seeded,

942.

The spring medick pro-
duces a singular cochleate

(shell-like) pod, with an-
nular pointed folds, 943.

The elegant medickbestra

a curious cochleate pod,

spirally twisted, like the

shell of a snail, 944.

The lancinated bryony

bears a pulpy fruit of

enormous length, which
twists and twines itself

like a snake, 945. This

fruit, which is a descrip-

tion of gourd, contains a

large number of oily seeds.

The climbing securidaca

bears alternate seeds,

with large membranaceous
wings. The name is de-

rived from securis, a
hatchet, on account of

the form of the seeds,

946.
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951

953
*?sr

The sycamore produces
winged seeds, which hang
in axillary pendulous ra-
cemes, 947.

The sweet almond pro-
duces drupes, sessile, in

pairs, each drupe con-
taining a nut curiously
perforated on its surface,

948.

The walnut tree pro-
duces drupes, also con-
taining nuts, with cu-
riously convoluted shells

and kernels, 949.

The chestnut is a fruit

contained within a strong
leathery coat, and this is

again surrounded with a
second coat, covered with
spines or bristles, 950.

The hog-nut, another
description of walnut, pro-
duces a curious oblong
fruit and nut, with the
drupe divided into seg-
ments, 951.

The heart-leaved klein-

hofia is seldom without
fruit, from the constant
succession of its flowers

;

the capsules are five-

angled, inflated, with five

one-seeded cells, 952.

The thistle and the dan-
detion bear seeds clothed
in a light down, by which
they are scattered upon
the wind, 953.

The common cypress
bears a compressed angular
cone, within the scales of
which the seeds are firmly
locked, 954.

The long-leaved pine
bears a conical fruit, within
the scales of which the
winged seeds are lodged,
955.

The cones of firs are
cylindrical, and generally
closer and smaller than
those of pines; they grow
terminal on the branches,
or sessile on the stems
and branches, and are
either solitary, or in

groups of two or more,
956, 957.

These are a few of the various

kinds of fruits, -and their recep-

tacles ; and it will be observed

that they present the most curious

varieties, and that no two of the

forms which we have described

can be said to resemble each

other.

But the seeds themselves are

even more curious than the ex-

ternal forms of their capsules and
receptacles. Some are smooth
as glass, others covered with

prickly points, others clothed in

down. They exhibit a variety

of curious markings, and some
of them display great richness of

colour.

Having in our previous pages

traced the development of a plant,

from the germ to the seed, we
have only to add a few parti-

culars upon the germination of

the seed itself, to complete the

circle of information upon this

interesting subject.

If we examine a seed—and a

garden bean is the best for the

purpose— we find that its ex-

958. 959.

ternal membrane is easily re-

moved, and then the bulk of the
seed may be readily divided, in

the direction of its length, into

two distinct portions, called coty-

ledons, 1. These enclose the
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germ, or embryo, 2. The latter

is the true growing point, which
in its germination elongates up-

wards and downwards to form

the new plant. The cotyledons

contain a nutritive substance

for the early support of the

germ.
If we cast a seed of this kind

into the earth, and after a day
or two carefully remove it for

examination, we find that it has

sustained changes ; and if we
place it again in the earth—or,

still better, if at first we plant a

number of seeds, and examine
one at a time at intervals, we
shall find upon each examination

the changes presented become
more and more remarkable.

At first the seed swells con-

siderably ; its external membrane
bursts ; then an upward and a

downward shoot protrude from
the cotyledons, 1 : the upward
part of the germ being termed
the plumule, or stem ; the down-
ward the radicle, or root. In a

few days the plumule will emerge
from the soil, whilst the radicle

will penetrate much lower in it

than the original position of the

seed.

At this time, numerous vessels,

3, will be observed disposed
throughout the cotyledons, for

» 3 the purpose of

conveying the

nutriment to

the infant
plant, until it

acquire suffi-

cient maturity
to procure
other support

for its welfare from the air and

960.

from the earth. When this

happens, the cotyledons decay,

and allow the plant to become
entirely dependent upon the

leaves which are developed in

the plumule, 4, and upon the

fibres which a*e developed in

the radicle, 5, for its future

sustenance.

There will generally be found,

at the lower part of the stem of

a young plant, two small leaf-

like organs, which are not, how -

961.

ever, true leaves. These are the

seed leaves, 6, or leaves which
first spring from the cotyledons, 3.

Having served the purpose for

which they were designed, of

nourishing and protecting the

tender germ, they wither and

die, and leave the offspring they

have nursed to fulfil its own part

in the great scheme of nature.*

* Gnffitha's Chemiatry «»f the Four SeiiBons; Orr'»

Circle of the Science*.
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Of insects we have already-

given numerous particulars. But,

before we quit the garden, we
must enumerate and describe

some of those lovely butterflies

and moths which are likely to

come under our observation.

The ordinary observer may
find it difficult to distinguish the

former from the latter. Butter-

flies, 7, are distinguished from

962.

moths, 8, by their antenna?, or

feelers, being clubbed, or nobbed,

at their extremities, 7 ; by their

wings, when at rest, closing over

their backs, 179, instead of in-

clining down over their sides ; and

they only fly in the daytime.

They are also distinguished by
the greater brilliancy of their

colours, and by the beauty of

the under side of the wings, 179.

Butterflies are all provided with

tongues for gathering their food,

2-185 ; but a great many moths

are destitute of that organ, and

's it;

in others it is very small. The
caterpillars from which moths are

produced, generally present the

same variety of appearance as

the winged insects ; but the

caterpillars of butterflies indicate

in a slighter degree the colours

8

962a.

and peculiarities of the flies that

are to proceed from them. The
antennas of moths generally taper

to a point, 9, and are frequently

soft and feathery. They are sel-

dom seen on the wing, except in

the evening or night, or in cloudy
warm weather. Their legs are

generally thick, and the joints

conspicuous.

As these are beautiful objects,

affording a lasting and interesting

study, we will give the portraits

of a large number of them, with
their caterpillars and chrysalides,

with such particulars of their

colours and markings as will

greatly assist the student in

identifying them, and calling

them by their proper familiar

names.
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976

The comma buttterfly,

964, has its wings above of
a tawny-orange colour,

with the outer margins
dark coloured. The bor-

ders of the wings are deeply
escolloped. The caterpillar,

963, is of a brownish red
colour, and feeds on hops,
nettles, elm,willow, honey-
suckle, &c. The chrysalis,

965, is flesh-coloured, or
brownish, with gold spots.

The great swallow-tailed

butterfly, 967, is the largest

of British flies. The co-
lours are yellow, black,

and purple, with two large
brown eyes on the poste-
rior wings. It breeds twice
a year. The caterpillar,

966, frequents plants of
marsh-milk, parsley, and
wild carrot. The chrysalis,

968, is attached to stems.
The black- veined white

butterfly, 970, exhibits no
spots, but is distinctly

veined. The caterpillar,

969, feeds on whitethorn,
&c ; the chrysalis, 97 1 , at-

tached to stems of plants.

The Camberwell beauty,

973, is a splendid fly ; dark
rich brown wings, fringed

d with mottled yellow bor-
Lider, an inner border ofblue
w^eyes. The caterpillar, 972,
|;,Mull bluish,with red spines.

^Feeds on wil lows, the chry-
salides being suspended
by the leaves.

The green hair streak,

975, is of a rich blackish
brown, without spots,

fringed with an indented
yellow border. The cater-

pillar, 974, greenish, with
red streaks ; feeds on the
common bramble, and on
pea plants. The chrysalis

976, attached to the stems.

The scarce copper, 978,

has copper-coloured wings,
the male being free from
black spots, except close to

the border behind ; the
female, 978, being more
generally spotted ; the ca-

terpillar, 977, greenish,

with faint yellow mark-
ings, feeds on golden rod,

&c. ; the chrysalis, --79, is

attached to a leaf or stem
by a knob ofweb at the tail

.

The azure blue, 98 1 , is bor-

dered white and an inner
streak of black. The female
differs from the male by
having a great depth of

black border. Caterpillar,

980, frequents pea plants

and vetches, and chrysalis,

982, is attached to stems.

985

091

996

997

1000

1001

1002

1003

The purple emperor, 984
is a splendid insect, the
male having the uppei
wings blue, the female
brown, with dark and
variegated borders. The
caterpillar, 983, is of a soft

apple green, with diagonal
streaks of yellow, and feeds
on the broad-leaved sallow;

the chrysalis, 985, is sus-
pended to leaves or stems.
The red admiral, 987,

has the under side of the
wings very richly marbled
with deep brown ; the
upper wings black and
brown with rich red bands,
and posterior border

;

white spots on the points

of the front pair. Cater-
pillar, 986, speckled and
spinous, feeds cn the com-
mon nettle ; the chrysalis,

988, attached to the leaves.

The peacock, 990, has
yellow, blue, white, and
red markings on the front

wings, and two large pea-
cock eyes on the posterior.

The caterpillar, 989, col-

lects in large numbers on
nettles; the chrysalis, 991,
suspended from the leaves.

The great tortoiseshell,

993, so called from the
tortoiseshell appearance of

its wings. The caterpillar,

992, is handsomely striped;

found upon the elm ; the

chrysalis, 994, attached to

the leaves.

The Glanville fratillai y,

996, has light brown
wings, with symmetrical
black markings; tYiz cater-

pillar, 995, found on the

common plantain, &c.

;

the chrysalis, 997, small

suspended by the tail.

The brown hair streak,

999, has deep brown wings,

the upper surface varied

by a dull half-moon- like

eye ;
posterior wings

tipped with yellowish red

spots. The female has a

large patch of orange

yellow on upper wings.

The caterpillar, 998, feeds

on the birch and black-

thorn; the chrysalis, 1000,

brown, attached to stems.

The purjle hair streak,

1002, has dark brown
wings ; the wings of the

female being adorned by

large patches of bright

azure blue. The cater-

pillar, 1001, feeds on the

oak : the chrysnlh, 1003

attached to t he sums.
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100i

1005

1003

1011

1012

1021

1022

The copper butterfly, 1005,
is marked by rich, copper-
like hues upon a dull

black ground. The wings
of the males are more
richly coloured than those
of the females. The cater-

pillar, 1004, is green, with
red stripes on each side

;

it feeds upon sorrel; chrysa-
lis, 1006, attached to stem.
The small blue is the

smallest of British butter-
flies. Though called blue,

the upper surface of wings
of both sexes are brown,
but flushed with blue near
the base. Caterpillars,

1007, yellowish green,
found on ivy and holly;
the chrysalis, 1009, brown,
found on the stems.
The common blue, 1011,

has wings of a soft lilac

tinge, and of very silky

texture. Upper wings of
thti female, brown ; under
side, light mottled.
The grizzle, 1014, be-

longs to a small group of
butterflies that fly with a
jerking motion, and are
called "skippers." Their
wings are brown, purple,
or black, mottled and
spotted. The caterpillar

1013, whitish, with stripes

lengthways, feeds on the
wild raspberry. They are
leaf-rollers, and the chry-
salides, 1015, in cocoons.
The high-brown fratil-

lary, 1017, is a large brown
fly , with well-defined black
marks. Caterpillar, 016,
feeds on heartsease and
violet ; when young it is

reddish underneath, after-

wards olive green. The
chrysalis, 103 8, i3 reddish
brown, with silvery specks.
The silver-studded blue,

1020, is distinguished by
metallic spots which form
the markings of the under
side of hind wings, and
also the dark border on
upper wings of the male;
the female coppery brown

;

the caterpillar, 1019, feeds
upon broom, sainfoin, and
clover ; the chrysalis, 1021,
is at first green, but brown
as the shell hardens
The orange-tip, 1023, is

so called because the fore
wings of the male are
marked with a broad patch
of orange. The female is

without these marks.
The caterpillar, 1022, feeds

upon cardamoms ; the cu-
rious pointed chrysalis,

1024, attached to leaves.

1027

1035 £0

1039

1040

1041

The painted lady, 1026,
wings coppery brown and
black, white spots in front,

and bluish diamonds and
spots behind. Caterpillar,

1025, brown with yellow
stripes ; feeds on thistles.

Chrysalis, 1027, attached
by tail to leaves and stems.

The gatekeeppr, 1029:
wings light dusky brown,
yellowish bands, one spot
on each front wing, smaller
ones on each back. Cater-
pillar, 1028, bluish with
white stripes ; feeds on
grasses. Chrysalis, 1030,

suspended to grasses by
the tail.

The ringlet, 1032: crark

brown, with small white
dots, one on front and two
on back. Caterpillar, 1 03 1

,

light brown ; feeds on
grasses in the night.

Chrysalis, 1033, suspended
to grasses by tail.

The brimstone, 1035:
wings brimstone colour.

Caterpillar, 1034, feeds on
the leaves of the common
buckthorn and the elder.

Chrysalis, 1036, green,
with red dots, attached to

stems.

The Dttke of Burgundy
fratalary, 1038 : small,

wings, brown, with orange
spots. The groundcolour
of wings of female, black.

Caterpillar, 1037, brown-
ish, feeds on primrose
leaves. Chrysalis. 1039,

greenish, attached to

stems.

The black hair streak,

1041 : wings blackish

brown, with faint yellowish

border ;
posterior wings

pointed. Caterpillar, 1010,

green, yellow, and red-

dish; feeds on brambles.
Chrysalis, J 042, brown,
attached to stems.

The Bedford blue, 1044 :

wings brown, with blue

gloss, and white fringe.

Delicately marked on
under side. Caterpillar,

1043, green, feeds on milk
vetches. Chrysalis, 1045,

light brown, attached to

stems.
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1055

1059

1062

1063

1064

1065

103^.

The c'ouded yellow,

1047 : wings orange and
greenish yellow, with
black external borders

:

female larger than male,
with black border spotted
yellow. Caterpillar, 1046,

green, white stripe spotted
red, feeds on trefoil.

Chrysalis, 1048, greenish,
attached to stems.
The great cabbage while,

1050 : wings black and
white ; under wings gra-
duated buff. The male,

with black points, but no
spots on upper wing

;

spots underneath. Cater-
pillar, 1049, green and
yellow, feeds on the garden
cabbage. Chrysalis, 1051,

attached to steins.

The itnall cabbage white,

1053: one black spot on
each wing ot the male

;

spots more numerous and
larger on female, wings
dusky. Caterpillar, 1052,
green, yellow stripes, feeds
on rape and wild migno-
nette. Chrysalis, 1054,
attached to stems.
The green chequered

white, 1056 : wings green,
mottled on under side.

Caterpillar, 1055, lead-
colour, white stripes,

feeds on wild mignonette
and cabbage plants.

Chrysalis, 1057, attached
to stems.
The marbled white, 1059

Wings black or brown, and
yellowish white, marbled

;

under side paler. The
illustration snows the
nterior wings stunted,
which sometimes occurs
in all species, but is a mal-
formation. The cater-

pillar, 1058, green and
yellow stripes, feeds on
grasses. The chrysalis,

1060, suspended from
leaves.

The meadow brown,
|pl062 : wings brown, spot
on each front; in the
female this spot is accom-
panied by a patch of light

^^s^p^., brown. Caterpillar, 1061,

^Jij^0^ green, yellow stripe, feeds
on grasses. Chrysalis,

10(13, suspended by the
tail.

The white admiral, 1065 :

wings purplish black, with
broad white band and
spots. Caterpillar, 1064,
green and red, feeds on
honeysuckle. Chrysalis,
1066, suspended by the
tail.

1069

1071

1074

10S0

1

1086

I

1087

The brimstone moth,
^grj#1068 : wings of yellowish

colour, with bands and
lines ofbrown. Caterpvlur,

1007, of a lilac colour,

spotted white on the tail.
" Chrysalis, 1069.

The bulrush moth, \W\ :

wings reddish buft,without
distinct markings ; the
female larger than male.
Caterpillar, 1070, smooth,
head and tail tipped red,
feeds upon bulrush leaves,

&c. and conceals itself in

the stems, where its chry-
salis, . 072, may be found.

The broken-barred car-
pet moth. 1074 : small, front
wings with brown mark-
ings, posterior wings yel-
lowish. Caterpillar, 1073,
reddish, feeds on various
trees. Chrysalis, 1075,
brown.

The raspberry carpet

moth, 1077 : brown, and
pale orange markings.
Caterpillar, 1076, brown,
with dark and white and
red markings, feeds on the
barberry. Chrysalis, 1078,

within a cocoon.

The magpie moth, 1080

:

black and white markings,
with yellow tinges. Cater-
pillar, 1079, marked like

the moth, smooth, feeds

on the currant, blackthorn,
&c. Chrysalis, 1 08 1 , black,
attached to leaves.

The scarce silver lined

moth, 1083: upper wings
green, with yellow stripes,

under wings silver-white.

Caterpillar, 1082, pale

green, with yellow su.e

line. Chrysalis, 1084. iu

a boat-shaped cocoon, at-

tached to a leaf.

The common plume *»otl<

1086 : wings deeply cleit

into winglets, dull pink,

variable Caterpillar, 1085,

feeds on thistles. Chry*
salis, .087, small, green-
ish.
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1039

1090

1091

1092

1093

1094

The g >at hawk moth,
1089 : wings ashy brown,
marbled ; 2 to 4 inches,
from point to point. Ca-
terpillar, 1088, dull yellow-
ish fleshy hue ; large ;

feeds upon willows and
poplars. Chrysalis, 1090,
in a rough cocoon of bits

of wood.

The wood leopard moth,
1092 : wings and body
spotted, white or black

;

yellow veined. Caterpillar,

1091, pale ochre yellow,
with black patch on head,
small spots on body ; feeds
on many trees, and bores
into their wood.

The small oak-egger
moth, 1 094 : male, orange,
with brownish marks ; fe-

male, lighter, marked only
by thin lines ; small.
Caterpillar, I 093, remark-
able, stunted, thick green,
with yellow lines ; feeds

n the oak. Chrysalis,

1095, small, ribbed.

The brown muslin moth,
1097: small, pinkish, a
dot on each anterior wing.
Caterpillar, 1096, cater-
pillar of one of the varie-

ties, green, and hairy

;

feeds upon lichens. Chry-
salis, 1 098.

The heterogenea ascellus,

1 100 : small, brownish clay
colour, wingsfringed; hind
wings dull brown. Cater-
pillar, 1099, of reddish
colour, spotted black, with
yellow line, sides green

;

feeds on the poplar. Chry-
salis, 1 101, sma!l,\vrinkled.

The black arches moth,
I I 03 : wings, dullish white,
with black marblings

;

hind wings dusky. Cater-

pillar, 1 102, ashy brown
;

feeds on Scotch fir, bram-
ble, birch, apple, oak, &c.
Chrysalis, 1 104, with a few
hairs at the head.

The garden tiger moth,
1106: a beautiful insect;

front wings brown, mar-
bled yellow ; hind wings
crimson, spotted black

;

male paler. Caterpillar,

1105, black body, brown
hairs.

The large shark moth,
1108: dusky brown, with
leaden tints ; antennae
very long. Caterpillar,

1 107, lead colour and
bronze ; feeds upon milk-
thistles. Chrysalis, Ud9.

\

1110

1111

1113

1113

1116

112!

1123

1124-

1125

1126

1127 4

1128

The privet hawk moth,
111: from 3£ to 4§ inches
across the wings ; front
wings ashy grey ; hind
wings dull brown, with
whitish margins. Cater-

pillar, 1112, large, green,
with oblique red stripes

;

feeds on the privet, lilacs,

ash, elder, laurel, &c.
Chrysalis, 1 1 10, in a rough
chamber in the earth.

The elephant hawk moth,

1113: rich pink, with
brown shades. Cater-

pillar, 1114, green at first,

afterwards brown, with
oblique grayish lines

;

feeds on willow herbs,

lady's bed-straw, grape
leaves, &c.

The spotted hawk moth,

1116: green, with pink
and black marks. Cater-

pillar, 1115, varies ac-

cording to age ; when
mature, it is black, jrith

yellowish points ; feeds

on the cypress-spurge, sea-

spurge, &c Chrysalis,

1117, light ochre, the
wing cases elongated.

The six-spotted Burnet,

1119: six red spots on
greenish black front wings;
under wings red. Cater-

pillar, 1118, of a yellow

colour, with rows of black

spots; feeds on plantain,

trefoil, quaking grass, &c.
Chrysalis, 1120.

The humming-bird hawk
moth, 1122: wings of a
dusky brown or slate

colour ; under wings
orange coloured , body
pied. Caterpillar, 1121,

green, with red and white
stripes; feeds on bed-
straw, dyer's weed, &c.
Chrysalis, 1 123, long, with
large wing coverings.

The satin moth, 1125:

white, satiny ; there is a

variety called the black-

satin, from a mark like a
V on its wings. Cater-

pillar, 1 124, blackish, with
a row of red spots on
sides; feeds on willows

and poplars. Clirvsalis,

1 126, black, enclosed in a
semi-transparent cocoon.

The goat moth, 1128:
wings grayish white, finely

marbled with black.

Caterpillar, 1127, large,

buff with red discs ; feeds

upon solid wood of trees.

Chrysalis, 1129, rrmairs
in holes of trees two or

three years.
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Less attractive in appearance

than butterflies, but equally in-

teresting in their habits, are

beetles, comprising the order

coleoptera, a word signifying

wings in a sheath. The insects

composing this order are almost

incredible in point of number,
no less than 80,000 species being

recognised and named. Beetles

are all produced from eggs ; they

then become grubs ; afterwards

they are changed into chrysalides

;

and lastly, they issue forth as

winged insects. Thus their

transformations are similar to

those which butterflies undergo
;

but many of the species are

aquatic, and pass their larva and
pupa states in water.

The larvce are soft, flexible,

whitish worms, having the body
divided into rings, and furnished

with a scaly head, armed with
strong jaws. The period during

which they remain in the larva

state varies in different species,

those of some kinds becoming
perfect after a few months, and
others not until the lapse of

three or four years. The grubs

of those that are not aquatic

usually live in the earth, where
they feed upon the roots of vege-

tables, animal matter in a state

of decomposition, &c. When
about to undergo the change of

form, they make an egg-shaped

cocoon, from fragments of wood,
which they gnaw off with their

strong mandibles.

The conversion of the first

pair of wings into elytra, or hard
wing-cases, and the complete

enclosure of the second pair

by them, when the insect is at

rest, or engaged in burrowing or
boring, constitutes the distin-

guishing feature of the order.

And what a beautiful provision
are these wing-cases ! The true
wings are finer than the rarest

silk, and as beetles lodge in holes
in the earth or in trees, environed
by hard rough substances, and
have frequently to force their

way through narrow passages,

wings so tender, and in some
cases so large, could not have
escaped injury, without a firm

covering to defend them, and the

marvellous capacity of folding

themselves beneath the cases

appointed to shield them.

The stag-beetle, 1130, is an
insect of large size, exhibiting

the chief characteristics of the

beetle tribes.

These beetles live upon the

sap of trees, and their large

horns are probably for the pur-

pose of lacerating the bark, in

order that the sap may be the

more easily obtained.

Moralising upon the beauty of insects,

Alphonse Karr says :
—" I can easily understand

that an insect, which glitters in the sun with
the richest colours, should be proud of its dress

;

I could pardon the bird, which in the morning
shakes itself in the earliest ray of the dawn,
and, on finding itself richly clothed, should be
a little vain of its plumage, because the wings
of the butterfly and the feathers of the bird
belong to them, and are parts of them. But is

there anything that ought to render them more
humble than the toilette of a man or a woman ?

Is it not, in the first place, a melancholy
admission, that our body is a carcass which we
can only embellish by concealing it. art object

for which we employ means the most violent

and extraordinary ? That ring, now—that ring

of gold, set off by a large pearl, worth, perhaps,

a thousand crowns—has been dug from the

bowels of the earth, and raked from the abyss

of the sea! and its only object is to conceal

a very small part of the hand, which appears

to you less beautiful than a little metal and the

secretion of an oyster ; for women, who are

quite satisfied with their hands, never wear

I

rings."
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circumference ; and they exhibit

variously the dullest colours, and
the most gem-like brilliancy.

Some beetles are no larger

than a pin's head, while others

are several inches in length and

1130.

• Their shape would make them, had they bulk and size.

More hideous foes than fancy can devise;

With helmet-heads, and dragon-scales adorned,

The mighty myriads, now securely scorned,

Would mock the majesty of Man's h ;gh bii rh,

Despise Li& bulwarks, and unpeople earth."
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1131

1132

1133

.1135

1136

1137

The hydaticus stagnatis
is a fine, and somewhat
rare insect. It has been
found in a pond near
Exeter, and in another
pond at Netley. The
head and thorax are
yellowish red, a black
patch in the middle of the
thorax

; elytra blackish,
becoming yellowish at the
edges. Length, f-inch,
1131.

The gyrinidce minutus
is a curious and somewhat
scarce species ; deep,
glossy-green above; elytra
deep blue-black, the outer
edges glossed and brassy.
Length, £-inch, 1132.

The georyssus pygmceus
is a minute but curious
creature, small black head,
narrow thorax, dilated
abdomen, with prominent
shoulders ; the body
opaque black underneath.
Inhabits damp places.
Length, §-inch, 1133.

The agathidium globus
is a little larger than the
preceding, with a bright
shining red thorax

;
legs

pitchy-red, body deep
black underneath. Found
in rotten trees, or among
putrid leaves, 1134.

The onthophagus Dill-

wynii is a curious creature,
occurring chiefly near
maritime places, in mea-
dows, and in dung on the
sea-side and naked sand-
hills. Its colour is brassy-
black ; the elytra richly

reticulated with bronzed
black. Length, £-inch,

1135.

The dasytes linearis is a
slender beetle, opaque pale

greenish, with very long
wing cases, gaping at the
apex. Examined under
the microscope, the mark-
ings are very curious and
pretty. A maritime spe-
cies is found near sea-

coasts. Length, |-inch,

1136.

The zeu. flavicottis is re-

markable for its light yel-

low colour, black eyes and
mandibles, and yellow legs
with black points. It is

found in woods in the
waj-m months. Length,
i-inch, 1137.

1138

1139

1140

1141

1142

1143

1144

The crux minor is a rare
beetle. It has been found
in tan-pits and upon sor-
rel. The head is black,
the markings brown and
black. The breast and
abdomen are black, tips of
the thighs dusky, length,
s-inch, 1138.

The lamprias cyanoce-
phalos has a bluish green

^ head, the thorax reddish
brown, the wing-cases are
rounded, and their colour
varies from clear green to
blue and dusky, highly
glossed and brilliant : it is

found among common
broom. Length about
|-inch, 1139.

The scarites Beckwithii is

a night-feeder, lurking
during day in holes which
it digs in the earth. Its

mandibles are large, tho-
rax broad, body oblong

:

dull black above, and
pitchy black underneath.
Length, an inch. Rare,
1140.

The carabus auratus is

a beautiful beetle, head
glossy green gold, thorax
crown-shaped, wing-cases
glossy green gold, with
elevated smooth ribs

;

body beneath, glossy blue-
. black, iegs red. Length,
more than an inch. This
beetle destroys the com-
mon cockchafer, killing

the females while they are
depositing eggs, 1141.

The helobia Marshallana
is of a shiny pitch-black,

the wing-cases striated
;

legs pitchy black, with the
toes reddish. Taken in
the north of England, and
on the summit of Skiddaw
in Cumberland, and else-

where. Length, nearly
| -inch, 1142.

The ca. ru/escens is a
variety of the genus
leistus, generally very
beautiful, and active.

They usually occur be-

neath the bark of trees,

stones, and moss, or

among dead leaves ; and
are frequently taken in

hedges, while prowling

after their prey. The
ca. ru/escens has the head
dusky brown, and the

tips of the elytra, and
abdomen, cf the same
colour. Length, §-incii,

1143.
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The glow-worm, 1145, is a de-

scription of beetle, remarkable

for the peculiar light emitted by
the female, occasionally by night.

The light is supposed to be a

description of phosphorescence,

emitted at the will of the insect.

1145.

The male insect possesses wings,
but the female is without those

organs
;
as, therefore, she cannot

pursue her mate, she lights her
beacon to apprise him of her
whereabouts, and to invite his

presence. It has been doubted
whether the insect kindles this

light at will. The author re-

members walking in a woody
lane one autumnal evening, when
he found a number of glow-
worms upon a grassy bank, each
issuing an intense light. With
a view of observing them, he
caught several and placed them
upon his hat ; thus disturbed,

the insects gradually diminished
and soon extinguished their light,

so that they could not be seen

at all.

Mr. Eennie describes a singu-

lar instrument attached to the

tail of the larva, capable of being

protruded at pleasure, in the form
of a brush, which cleanses its

body of extraneous particles, and
improves the luminosity of the

lamp. He observed the larva to

bend back its tail, and suck up
into a sort of funnel-shaped ca-

vity, formed by the converging
rays, particles of dust or other

impurities, till the cavity could

hold no more ; then by a sort of

worm-like movement of Me rays,

the accumulated matter was re-

jected, so as to be out of the

insect's way. He also states that

snails constitute the food of the

larva of the glow-worm, and that

after the repast it cleanses itself

from slime by means of its caudal

apparatus.

Let us not pass by that very

humble - looking creature, the

common snail, 1146, without mak-
ing acquaintance with its nature

1146.

and habits. Naturalists assign

snails and slugs to the order

gasteropoda, the name having al-

lusion to the character of their

Jocomotive organ—for the under-
surface of the body is converted
into a sort of foot, with a fleshy

disc beneath, on which they creep

along by means of the expansive
and contractile movements of

which it is composed. If we
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place a snail upon a piece of

glass, and wait until it crawls,

then we may see plainly the cu-

rious working of this rudimen-
tary organ. The matter which
forms the shells of snails is se-

creted by their bodies, and the

shells grow with the increase of

size of the animal.

As soon as the first autumnal chills are felt,

snails become indolent, lose their appetites, and
associate in considerable numbers on hillocks,

the banks of ditches, thickets, hedges, and
similar places. In a short time they cease
feeding, and then hide themselves under moss,
grass, dead leaves, and the like. Here each
forms for itself with the anterior part of its

muscular foot a cavity sufficiently large to con-
tain at least its shell; this cavity it enlarges
and excavates by turning itself round on every
side, then raising itself against the sides of the
cavity, and at last against the roof formed of
moss or leaves, or a small quantity of earth
brought there by its motions. When it has
succeeded in bringing the aperture of the shell

to nearly a horizontal position, it stops. The
foot is soon contracted within the shell, the
snail then expands, so as completely to cover
the collar of the mantle, which is at this period
very white ; and then inspires a quantity of

air, after which it closes the respiratory hole
When this is done, a fine transparent membrane
is formed with its mucus, and interposed be-
tween the mantle and any extraneous substances
lying above. The mantle then secretes a quan-
tity of very white fluid over its whole surface,

which sets uniformly, like plaster of Paris, and
instantly- forming a continuous covering about
half a line thick. When this is hardened, the
animal separates its mantle from it by another
and stronger mucous secretion ; and after a
few hours, expelling a portion of the air it had
previously inspired, it is enabled to shrink a
little farther into the shell. It* now forms
another lamina of mucus, expires more air,

and thus retires farther into the shell In this

way sometimes a fourth, fifth, and even a sixth

partition is formed, with intermediate cells

filled with air.

In the centre of the lamina

closing the shell in winter is a

little hole or holes, too small to

admit water, but sufficient to

allow air to pass for the purpose
of respiration.

Snails lay eggs, and carefully

bury them in the ground. These
eggs are very numerous, round,

semi-transparent, about the size

of a small pea, and covered with
1

soft shells : they are also united

to each other by an imperceptible

slime. When the snail leaves

the egg, it is observed with a
very small shell on its back,

having only one whorl
;
but, in

proportion as it grows, the shell

increases in the number of its

spiral turns. The addition is

always at the mouth, the first

centre still remaining ; the

animal sending forth from its

body that slime which hardens

into a calcareous substance, and
is still fashioned into similar

convolutions. Thus fitted with
its covering, which is light and
firm, the snail finds itself well

defended from external injury;

and it has only to retire into its

fortress to escape impending
danger. It derives its chief sub-

sistence from the leaves of plants

and trees, and although very
voracious, is extremely delicate

in its choice*

While rambling in our garden,

our attention may probably be

called to those interesting little

creatures, ants. Their name is

a vulgar contraction or perver-

sion of the original Saxon word
asmet, or emmet, the well-known
insect, the emmet, a genus of

insects of the hymenopteral order,

a membraneous - winged insect,

whose characteristics are a small

scale between the breast and
belly, with a joint so deep that

the insect appears aimost cut into

two ; each species consisting of

three distinct sets or classes of

individuals—the males, females,

and the neuters, the last being

females with imperfect organiza-

tion. We shall be compelled to

5
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confine our remarks to the nar-

rowest limits of general facts in

reference to the class or generic

order of this singular creature.

The males and femrles of the ant tribe are

possessed of wings up to a certain period of

their existence ; but the neuters, which we
have already said am females, but incapable of

reproduction, are destitute of wings. For the
first brief period of their existence the males
and females are found about and in front of

their homes or colonies, but only so long as

their wings are in process of growth and de-

velopment ; as soon as that epoch is reached,

they rise into the air, and, like the ordinary fly,

engender in their flight. As soon as this stage

or the sexual season is passed, the male withers
and dies, and the female, coming to the ground
by the aid of her feet, cuts off her wings, and,

like provident mothers, prepares for the great
purpose of her life— the birth or deposition

of her eggs. If, as often happens, the female
is not disposed to give up the enjoyments of

life, and the luxury of floating in the sunbeams
upon the immediate death of her husband, and
feels disposed to enjoy the felicity of existence

a little longer, the moment she alights for rest

or to trim her plumage, a host of cruel and
inexorable eunuchs, or the neuters, seize and
forcibly drag her to the gloomy receptacle of

the ant-hill, and forced into one of the cells, she
is made to cut off her wings ; and for fear her
truant mind might yet lead her to stray,

closely watched till she has laid her eggs, when,
having performed all she can do for the general
good and economy of the state, she is taken
forcibly to the door of the national hive, and
thrust forth to perish.

The males are much smaller in every respect
but the eyes, which are larger than those of

the females. The neuters have neither wings
nor smooth eyes, but larger heads, stronger
jaws, and a more knotted corslet than either

the male or female. These female eunuchs, the
neuters, if they maybe so called, are the slaves,

servants, and nurses of the whole community ;

they are in fact the universal labourers of the
state, politically and domestically. They exca-
vate the galleries, raise the structure of the nation,
are the Board of Works and the engineers of the
community, procure food by foraging and cutting

out expeditions on the farmer, garner their

purloined harvest, keep all the accesses and
exits of the national home clean ; and more
than all, the foremost duty of their creation,
assiduously wait on the larvae, the infant young,
feed them with a food they have first digested
in their own stomachs, pay every attention to

their wants as they grow^ and at the fitting

time rip up the capsule in which they are con-
tained, and set the infant ant free ; attend upor
it, encourage it, and do all the offices of a
mother, till the insect is fit to enter the com-
munity, take its part in the bustling world,
and is capable of performing its share in the
marvellous economy of its tribe ; indeed, so

beautifully assiduous are these neuters in the
execution of their maternal duties, that on the

first glimmer of sunshine each one may be
seen carrying its youthful charge, laying it

tenderly in the sun, and on the first appearance

of cloud or dam]), hurrying off with its embryo
to the warmer security of its cell ; and the

solicitude they display in not allowing the

insect to go forth till its wings are fully de-

veloped, and then showing it the best way to

go out, is equally as wonderful to consider as it

is beautiful to contemplate. Each variety of

the ant tribe has a special and peculiar way of

constructing its colonial or national dwelling.

Some excavate the earth and burrow under the

ground ; others raise little mounds, known in

this country as ant-hills ; while in hot climates

and the tropics they erect conical mounds of

several feet high ;

' others raise cylindrical

columns, on which they set a coving, mush-
room-shaped roof, giving from a distance the

appearance of an Indian or aborigines' village,

for the ant lives in vast communTTies, many
separate tribes of the same family dwelling in

one spot, 1147 These nests or hives, whedier

1147.

above or below ground, have all a sour, pecu-
liarly vinegar-like smell, which proceeds from
a secretion of the insect, which has been dis-

covered to be acetic acid ; or, as it has been
called from the Latin name of the species, the

formic, or acid of ants.

There are two characteristics of the ant
which are especially worthy of record ; the
one is the fact that one species of ant will

attack another for the express purpose of

carrying off the young of their antagonists,

and making slaves of them. Thus, when the

Red or Amazon ant is in want of labourers,

it will issue forth in dense numbers, attack

another species, overbear all opposition, storm
the national hive, and, seizing on the embryo,
carry off thousands of the young to their own
nests, where, having previously made prisoners

of a number of neuters, they intrust their

:
spoil to their rearing, till the young are old

' enough to perform the duties for which they
stole them, and replenish the state. The other

singular phenomenon is what is called the cow
ant, a very small insect, the aphides, or vine-

fretters, a minute species of the ant tribe, that

exudes from the extremity of its body a drop
of viscid syrup something resembling honey
and of which the ordinary ant is especially

fond, forming indeed his most luxurious repast,

but requiring this enjoyment more frequently

than the aphide throws it out. The ant, with
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a remarkable amount of cunning or instinct,

subjects the little creature to a species of

treacherous endearment, and meeting the little

cow, subjects her to a large amount of caressing,

and by rubbing her back and head with its

foot, induces the pleased and gratified apkide

to eject a little more honey, upon which the

Judas of an ant leaves off stroking the deluded

cow, and falls to sucking up the honey he has

obtained by this artifice till his appetite is

appeased, when he walks away without any
further notice or compliment.

So fully sensible are the ants of the value of 1

this insect, that they carry off their eggs and
hatch them in the safest parts of their castle,

where they feed them with leaves, or construct
particular chambers for them, where they may
obtain a vegetable dietary, and be always ready
for the food and caresses of the hungry com-
munity. The duration of existence of the

male and female ants seldom extends over the

autumn, most of them dying off at the first ap-
proach of cold; the neuters, however, endure
in a state of torpidity through the winter

;

their granaries are therefore not laid up so

much for the requirements of winter as for the
daily consumption of the colony while in active

existence, and for the feeding of the vymphce
and larvce. That the ant does not confine his

appetite to an exclusive vegetable diet has been
long familiar. A skinned rabbit, or any small

animal, or bird, hung up near one of their

populous cities, will in a few hours prove this

fact, as nothing but the most perfect and scien-

tifically cleaned skeleton will be found where
the plump carcass hung so lately.

Perhaps we cannot better con-

clude our garden meditations,

than by quoting from Alphonse
Karr's " Tour Round my Gar-

den " his pleasing account of

THE TWO CAEPETS.

About three years ago I purchased a carpet
to place in my studio, as I call an apartment
tolerably well furnished, in which I sometimes
shut myself up, to prevent interruption. This

carpet represents foliage of a sombre green,
strewed over with large red flowers. Yester-
day my eyes fell upon my carpet, and I perceived
that the colours were becoming very faint, that
the green was getting of a very dingy hue, that
the red had faded in a deplorable manner,
and that the wool had worn off, and showed the
weft over the whole space that led from tl.e

door to the window, and from the window to my
arm chair in the chimney corner. That is not
all; whilst moving an enormous and heavy
table of carved wood, I made a rent in the

I

carpet, and this disturbed me so much, that I
immediately had the rent repaired, but I could
neither restore freshness to the leaves, nor
brilliancy to the red flowers. But this morning,
whilst walking round my garden, I stopped
before the grass-plot, which is nearly in the
centre of it.

" Now here," said I, " is just such a carpet as
I like, always fresh, always handsome, always
rich. It cost me sixty pounds of grass seeds,

at twopence-halfpenny the pound, that is to

say, twelve shillings ; and it is about the same
age as that in my closet, which cost me twelve
pounds ten shillings. That which cost me
twelve pounds ten shillings has undergone sad
changes ; it is now poor, and becoming poorer
every day, in its tarnished splendour, thread
bare, disgraceful, and patched ; whilst this before
me becomes every year more beautiful, more
green, more tufted. And with what profuseness
of beauty it changes and renews itself ! In spring
it is of a pale green, strewed over with white
daisies, and a few violets. Shortly after, the
green becomes deeper, and the daisies are re-

placed by glossy buttercups. To the butter-
cups succeed red and white trefoil. In the
autumn, my carpet assumes a yet lower tint,

and instead of the red and white trefoil, it is

sprinkled with colchicums which spring from
the earth like little violet-coloured lilies. In
winter its white snow dazzles the eyes, as it

has been danced and walked over. Then
although in the spring, as well as the autumn,
it is a little worn and ragged, it puts itself to
rights in such a manner, that we cannot
perceive its wounds, or even its scars ; whilst
my other carpet remains there with its eternal
red flowers, which become more ugly every
day, and with its badly mended rents—How
rich, then, lam?"
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THE SEA-SHORE.

We now turn to a new world

—

the mighty glorious sea, with its

varied shores, beautiful bays,

picturesque havens, and romantic
coves' and creeks. The sea!
ever changing in its aspects :

now mild as the smile of a sleep-

ing baby; now raging like the
fury of hosts at war !

The sea-side has ever been to

us a favourite spot for medita-
tion. It was in one of the blue
bays of the Cornish shore that

we fell into the following

SEA-STDE MUSING.

I would. I were a wave : and yet I know not why,
Save 'twere to dance, a wild and wayward

thing
;

Or, calmly resting, woo the rosy evening sky

;

Or wake the caves, with a sweet murmuring.

Hove the sigh the blue wave utters to the shore ;

Its deep and mellow tone instructs my heart,
Seeming a whisper from the dead, who, now no

more,
Tell me of earth's great plan I am a part

A wave in life's vast sea : now flashing in the sun,
Now in the wide expanse of ocean lost

;

Of countless myriads, a single nameless one,
By Fate's capricious breath for ever toss'd.

And yet a simple wave hath a high part
ordain'd—

From earth to heaven its dewy drops exhale

;

And when the aerial throne its wings have
gained,

They ride in cooling showers before the gale.



on, PLAIN

And every tree and flower they kiss looks
bright and green,

And living things drink of the crystal stream ;

And that which to the exalted gate of heaven
hath been,

Comes back again upon the ocean's breast
to gleam.

And riding there, its bears upon its swelling
form,

The loves for which true hearts in silence

beat

—

For which fond eyes pierce outward through
the murky storm,

And longing arms fondly stretch forth to
greet.

And thus I muse, TaSaene'er I gaze upon the sea,

Hoping my life as true unto its end may be

!

Apart from these profitable

meditations, there are great de-

lights which the naturalist and
amateur may find in clambering

over frowning rocks, prying into

mysterious caves, creeping under
over-hanging ledges, exploring

crystal pools, and gleaning from
the hand of nature gems and
curiosities at every step.

And we may find beautiful

similies of the grander works
of creation in the diversities of

the beach. That range of rocks

reminds us of the great moun-
tain chain of the Andes ; the

rugged extremity broken into

massive fragments, with narrow
channels of water between, is a

miniature Terra del Fuego. That
large pond bears a resemblance

to the Mediterranean Sea ; and
there are the islands of Sardinia,

Sicily, and Greece in pretty

nearly their actual relations
;

that little channel which leads

from a large body of water, re-

presents the Straits of Gibraltar;

and the level bank of sand, which
has been thrown up on one of

the boundaries of our little sea,

represents the Great Sahara.

Let us examine some of the

alg<£, or sea weeds. These are
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plants of the cellular division,

1-543. They consist of aquatic

leafless, and flowerless vegetables,

presenting many curious varie-

ties of form and texture. Their
fruit consists of seeds, or sporules,

occasionally contained in tuber-

cles, on processes arising from
the frond. They are attached to

various substances, such as rocks,

stones, shells, wood, &c, but de-

rive nourishment chiefly from
the element in which they grow,

by a process which takes place

over the whole surface.

Some species have processes

like roots by which they are

attached, while others are found

floating, their growth not re-

quiring them to be fixed to one

spot.

Their general colour is olive

brown, or olive green ; but they

are sometimes of a rich crimson,

or iridescent green. Collections

of them dried upon paper are

easily formed, and are exceed-

ingly interesting.*

1

1149.

The common sargassum, 1, is

an interesting specimen, found

* For th* method of preserving sea we«>da, ae*- « ii

qoire Within."
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on the American, as well as the

British shores of the Atlantic.

The stems are a foot or more in

length, alternately pinnated with

simple branches. The plant is

dark olive-coloured, changing to

reddish brown, upon exposure to

air. The small pea-like cells

growing upon its stem are air

vessels, which float the large

stems of the plant in water.

This weed is found abundantly in the Gulf of

Mexico, which in ancient times bore the name
of the " weedy sea," on account of the vast

accumulation therein of marine vegetation. In
some parts of the Atlantic the sargassum floats

in sucli prodigious quantity upon the surface,

as to impede the course of vessels for days
together, the ocean for hundreds of miles pre-
senting the appearance of a vast swamp or
inundated meadow, and justifying the fears of

the sailors in the first voyage of Columbus,
who, observing their slow progress, and the in-

creasing quantity of the weed, became alarmed,
lest, forcing their passage against the will of

Heaven in search of an unknown country, their

return might be rendered impossible.*

The buck's horn fucus, 2, is

destitute of air vessels, but the

extremities of the fronds are

inflated, forming terminal recep-

2
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tacles, about the fructification of

which some doubt is entertained.

The fronds are from a few inches

to a foot and a half in length,

olive green colour, with a tinge

of yellow at the extremities; but
they become black in drying.

* Smith's Sowerby's Botany.

Some weeds attain a great length. The
chorda filum, or sea whip-lash, or sea cat-gut,

which is commonly found on rocky shores, the
long round fronds sometimes solitary, or at other
times springing in groups from a leathery sucker-
like disc, grows in the North Seas to an enor-
mous length. But this is greatly exceeded by
another species found in the South American
Seas, from 1000 to 1500 feet long. Although of

this enormous length, the stem is very thin

;

and it is supported in the ocean by the aid of

small vesicles full of air, situated at the base of

each leaf.

The dichotomous dictyola, 3,

grows upon rocks, as well as

upon the larger algae. The

1151.

fronds are from two to nine
inches in height, green in colour,

forming a beautiful specimen
when dried. In the summer a
series of sort may be seen running
parallel with the edges of the

fronds ; these are the fructifying

organs. There are narrow and
broad fronded varieties, of the

same species.

Sea weeds grow with amazing rapidity. A
proof of this may be given in the case of the
Carr Rock, a sunken rock near the mouth of
the Frith of Forth, which was dressed with the
pick and chisel, and completely freed from sea
weeds, for the purpose of erecting a stone
beacon. Operations were suspended in the
month of November, and were resumed again
in the month of May ; and although the winter
had been very severe, still the rock was found
again completely covered with sea weeds, some
of them six feet long.*

* Partington's Cyclopaedia.
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The peacock's tail pavonia, 4,

is a curious species, growing
chiefly in rocky pools, where the

water is still, and exposed at low
tide. The frond is membraneous
and spreading, presenting various

4
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shades of brown, and yellowish
or reddish olive, which, with the

numerous darker and concen-
trical lines, and a white bloom-
lik3 powder, spreading over and
more or less modifying the multi-

plied hues, renders this one of

the most beautiful and remark-
able of all our marine vegetables.

Several generally rise from the

same base in erect or slightly

spreading tufts, seldom more
than two or three inches high,

the divisions arising apparently

not from growth, but from lace-

ration, or separation after growth,
the same concentrical lines being

continued in the same curve
through all the segments.

There are few kinds of sea weed that prefer

any particular spot, or show a predilection of

one substance over another whereon to fix.

Deriving no nutriment from the roots, or points
of attachment, they need nothing further than
a temporary support. Thus they cling indis-

criminately to any solid marine body, equally
to granitic and calcareous rocks, to floating or
sunken pieces of wood, to the bones of terres-

trial or marine animals, to shells or polypi.

Notwithstanding that very highly respectable
naturalists have averred that the growth of

these pla Us proceeds with the most vigour on
such and such substances, on some or other
peculiar rock in the vicinity of rivers, or in the
open sea, it has been fully ascertained, says
Dr. Hooker, by a great number of observations,
that marine weeds do grow with equal vigour,
though planted upon rocks or substances of

very different natures ; and that, if we ex-
cept some few species, those which vegetate
in situations where fresh water mingles with
salt, are generally bleached, produce little or
no fructification, have a thin and weak texture,
and contain but little soda. The qualities re-

quisite for their different uses are found united
only in such sea weeds as grow in pure salt

water, where they have found a spot which is

sufficiently tenacious to fix them in that geo-
graphical zone of habitation which they prefer.

Some kinds certainly prefer sand and mud;
but then their roots become elongated, and
strike deep, till they meet with some stone, or
shell, or other body, which may serve then as a
point of attachment, and offer the requisite

degree of resistance.*

The articulated chylocladia, 5,

may be found either growing
upon rocks, or attached to some
larger plants. Its fronds are

tubular, looking like a series of

the cells of 5

an orange,

united at

their extre-

mities ; the
^

branches
spring from
some ofthese

construc-
tions, and
the plant
grows in
tufts, from a

creeping fibrous base, and rises

in height from one to six

inches
;
they are of a tender,

subgelatinous substance, and pur-

plish or pinky red coloured. This

plant, and other varieties that

are allied to it, are only of annual

duration; but the minute disc,

in all of them, is accompanied

by fibres, which creep along the

* Rhind'a History of the Vegetable Kingdom

1153.
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rock or stem of the supporting

plant, fixing themselves here and
there, and forming the rudiments
of future fronds.

The uses to the mariner of weeds which
grow upon rocks are important. " Whenever
there are rocks under the water," observes
Captain King, " their situation is, as it were,
buoyed [indicated] by a mass of sea weed on the
surface of the water, of larger extent than the
rocks below, and rising some feet from their

surface. In many instances, perhaps, it may
cause unnecessary alarm, since it often grows
in deep water; but it should not be entered
without its vicinity having been sounded, espe-
cially if seen in masses with the extremities of

the stems trailing upon the surface."

The red rock-leaved Delessaria,

6, is one of a beautiful genus, of

which there are about a dozen

varieties. They are plants of

very fragile texture, rarely found

entire, unless growing in rocky

pools, or drawn up in nets from
deep water. The leaves of the

Delessaria sanguinea are of a

rich red colour, and satiny tex-

ture, and from three to twelve

inches in length ; the short-

branched stem is fixed by a small

red disc. The fructification is

not observable when the plant is

in perfection, but forms on the

cartilaginous midrib, after nearly

all the rest of the frond has
fallen away. When this plant is

perfect, it is scarcely equalled in

brilliancy of hue by any vege-

table production, the membra-
neous part of the frond being of

a vivid and glossy rose pink, the

midrib and veins of deep carmine.

Frequently small zoophytes are

found attached to it.

Describing this beautiful plant, the Rev. J. G.
Wood says :— " The shape of the leaf, or rather
of the frond, so closely resembles that of terres-

trial trees, that at first sight few would attri-

bute the beautiful scarlet leaf, with its decided
midrib and bold nervures, to an alga. The
fronds are generally from two to seven or eight
inches in length, but they are not often found
exceeding five or six inches. A branch con-
taining eight or ten fronds, averaging five inches
in length, may be considered a good specimen,
and worth preserving, if the edges are entire.

There is a peculiar marine scent about this

plant, an ' ancient fish-like smell,' quite inde-
scribable, but not to be forgotten. A large

branch will retain this smell for months."

The esculent iridcea, 7, consists

of a subcartilaginous cuneiform

frond, attenuated below into a

short stipe. Being an inhabitant

of deep water, it is most com-
monly found near the low-water

mark. The 7

fronds are from

four to eight

inches long,

deep blood-
red or purple,

changing to

greenish or yel-

lowish white,

upon exposure.

The fructifica-

tion is confined

to the upper
part of the
frond, which is

often sprinkled H55.

with minute protuberances,caused
by globular clusters of sporules
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beneath the outer coat. It is

sometimes eaten by fishermen,

and other people on the coast,

after being fried or roasted, and
is said to taste like roasted oys-

ters. The term iridcea has re-

ference to the iridescent hues of

the growing frond in some of

the species.

Man7 of the algae are rather extensively used
as food ; and, though to one unused to such
diet they would seem to offer little temptation,
the poor natives, not only of our own, but of
other shores, eat them with much relish. One
of the species most extensively eaten is that
known in Scotland by the name of dulse (large

palmated rhodomenia). It presents the appear-
ance of an oblong, thin, membranaceous leaf,

purplish, or sometimes rosy red. Before the
use of tobacco, this leaf was rolled up and
chewed in the same manner as the Virginian
leaf is at present. It is eaten in Iceland, and
in Kamstchatka, and fermented liquor is pro-
duced from it.

The cry of " buy dulse and tangle " resounded
at no very distant period through the streets of

Edinburgh. The latter is the sea weed, usually
called in England the sea- girdle. It is very
common, growing chiefly in deep water, where
it is protected from the action of the waves,
ts appearance is singular, from a number of

little rootlets, which grasp with great tenacity
the naked rock. From these springs a straight
olive-brown stem, sometimes as thick as a man's
wrist, and three or four feet long ; at the sum-
mit it dilates into a broad cartilaginous leaf,

oblong in form, and palmated, or divided into
numerous irregular strips; and should its

fronds be destroyed, the plant has the power of
restoring them.*

8

1156.

The feathered ptilota, 8, is of a

red colour, characterised, with

* •oase'e Ocean.

1
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some three or four varieties, by
the feathered form of the frond.

It is frequent on rocky coasts,

grows from three inches to a

span in length, and is attached

by a small disc. The younger
branches are pale crimson or

pink; the older, deep purplish

red, passing into brown. This
is a beautiful object, viewed
under a microscope or magnify-

ing glass of high power; the

surface appears dotted with coral-

like scales, and the fruit is con-

tained in small involucres, at

the extremities of the segments.

We have spoken of the occasional use of sea
weeds as food by man ; and there are some
instances, as in Norway, where it is given to
cattle. But we have not yet mentioned the
utility of marine vegetation to the inhabitants
of the sea. There are comparatively few fishes

that are vegetable feeders ; but marine vegeta-
tion forms the subsistence of myriads of marine
creatures, of the molluscous orders, and these in

their turn supply food to fishes and crusiaceous
animals.

9

1157.

The blunt ruscous-MJce Deles-

saria, 9, is a red-fronded species,

growing upon rocks, and upon

the larger marine plants. This

is remarkable for the production

of small leaves from the midrib

of the fronds.

5*
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The best localities in which to search for the
smaller and more interesting specimens of alga?,

are those in which there are the greatest number
of rock-pools, of moderate extent, with perpen-
dicular sides, and a depth varying from one to

three feet. Pools of this character, though
situated near high-water mark, so as to com-
municate with the sea only when the tide is

near its height, often produce all the species
which are considered to be characteristic of

extreme low-water mark. Their depth is suffi-

cient to keep the water at a tolerably even
temperature, and their steep sides afford that
shade which the more delicate sea weeds re-

quire. Although the roots of sea weeds are
little concerned in their active growth, the
character of marine vegetation is greatly varied
by the outward form of the rocky masses.
Thus, on a shore composed of granite rocks,

where the masses are rounded and smooth, with
few interstices or cavities in which water will

constantly lie, and presenting to the waves
sloping ridges, along which the water freely

runs up and down, very few species, and those
only of the coarser kinds, are commonly to be
met with.*

The lacerated Nitophyllum, 10,

is another of the red group, its

fronds being irregularly divided.

It is very frequently met with on

10
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rocky coasts, growing from a

minute discoid base, from which
it is frequently broken away by
the waves. The whole plant is

in general very thin and delicate,

* Harvey's Sea Side Book.

of a pale pinkish red, varying to

reddish brown. The lower part of

the frond is always more or less dis-

tinctly marked with parallel, inter-

branching dark veins, originating

at the base, and generally vanish-

ing at the length of two or three

inches, but sometimes extending

even into the branches. The
species is exceedingly variable

in reference to the breadth and

lacerations of the frond.

Respecting the three distinguishing colours

of algae, Dr. Cocks observes, that the grass-

green colour is characteristic of those found in

fresh water, or in very shallow parts of the sea,

along the shores, generally above half-tide level,

and is rarely seen in those plants which grow
at any great depth. But to this rule there are

exceptions sufficiently numerous to forbid our
assigning the prevalence of fhis colour alto-

gether to shallowness of water.

The olivaceous brown, or olive-green series, is

almost entirely confined to marine species, and
is, in the main, characteristic of those that

grow at half-tide level ; but it frequently occurs

at greater depths, in which case it is very dark,

and passes into brown, or almost black.

The red series, also, is almost exclusively

marine, and reaches its maximum in deep water,

though some varieties occur at half-tide level.

When above this, they assume either purple,

orange, or yellow tints, and sometimes even a
cast of green. They are, however, very rarely

pure red much within the range of extreme
low-water mark, higher than which many of

the more delicate species will not vegetate ; and
those that do exist, degenerate in form as well

as in colour, as they recede from it.

There is much difficulty in

exhibiting by small engravings

the true portraits of sea weeds,

because the forms of the most
interesting specimens are minute,

and more particularly the details

are such as can only be observed

by attentive examination, aided,

in some cases, by the microscope,

or by magnifying glasses. We
may, however, point out a few
additional matters, which the

excursionist to the sea shore

will do well to observe :

—

Of all the aJgce the common bladder wrack,
which has a double series of air cells in the
fronds, is the most common. This plant, with
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two or three others of the same genus, is still

used in the manufacture of kelp, but not to

such an extent as formerly. When trodden
on, or otherwise suddenly compressed, the air

vessels explode with a slight report, and seem
to afford much gratification to juveniles. The
larger air vesseis of some of the other fuci,

when dried and thrown into a fire, explode
with a loud crack.

These plants grow in the greatest abundance
on rosks that are covered by the waves at high
water, and left bare when the tide retires

Now on, under, and among these rocks, the
great zoological or botanical harvest is to be
gleaned, and therefore among these rocks the
collector must walk. It is necessary to warn
the enthusiastic naturalist, that the slimy and
slippery fuci make the rock-walking exceed-
ingly dangerous ; for the masses of weed are
so heavy and thick, that they veil many a
deep hollow, or slightly cover many a sharp
point ; in the former of which a limb may be
broken, and by the latter a serious wound' in-

flicted ; and there is special reason for avoiding
such a mishap. Proverbially, time and tide

wait for no man ; and should a disabling acci-

dent occur when no one was near to help, the
returning waters would bring death in their

train.* We have found a pair of thick shooting
boots, with heavy, sharp-headed nails, the best
for taking hold of the rocks, through the
masses of weeds.

It may be as well to state that the tea weeds
are arranged by naturalists into three divisions

:

chlorospermece, the green and simpler kinds

;

rhodospermece, the red and purplish ; and me-
lanosper mece, the olive, brown, and black. These
names are derived from Greek words, meaning
respectively green, red, and black ; and sperma,
seed.

In examining them, notice should be taken
of their roots, whether discous or fibrous; of
their habitat, whether on pebbles, rocks, shells,

wood, &c. ; of their sporules, or fructification,

whether attached to the midrib, prevailing
throughout the frond, or in terminal, or other
receptacles ; the time of the year in which they
are found, either with or without fruit, should
also be noticed ; and also the state of the tide,

and the character of the shore; attention
should also be paid to the molluscs, to coral-
lines, polypi, and animalcules, that may be
found attached to them. It should also be
borne in mind, that in the botanical order algoe
are included the minute plants forming a scum-
like covering to the waters in ponds and rivers.
These vegetable productions of the sea have

their uses in the economy of nature in other
respects than those we have already pointed
out. They soften the currents of the rolling
waters, and lessen the violence which would
otherwise assail the shores of the land; they
also serve as food for many of the larger
aquatic reptiles, as, for instance, the green
turtle ; and they afford a kind of forest shelter
to myriads of the smaller living creatures which
Inhabit the sea; and afford lodgment for the
eggs of fishes.

Let us now turn to some of

the curious animal forms found

K*v J G. VVo-'d's Common Objects of the Pea
Shore.

upon the shore ; and first to that

seemingly anomalous creature,

the hermit-crab, 11. These crabs

. 11
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are soft-tailed creatures, and, in

the absence of a shell to cover

their posterior extremities, they

occupy the empty shells ofwhelks,

or other molluscs, as they may
happen to find them. As they
grow they are occasionally obliged

to quit their old tenement, and
seek a larger one. Its manner of

doing this is thus described by
the Rev. J. G. Wood :—
When a hermit desires to change his habi-

tation, he goes through a curious series of
performances, which, if he had hands, we should
be disposed to call manipulations. A shell lies

on the ground, and the hermit seizes it with
his claws and feet, twists it about with wonder-
ful dexterity, as if testing its weight ; and
having examined every portion of its exterior,

he proceeds to satisfy himself about the inte-

rior. For this purpose he pushes his fore legs
as far into the shell as they will reach, and
probes with their assistance every spot that
can be reached. If this examination satisfies

him, he whisks himself into the shell with such
rapidity, that he appears to have been acted
upon by a spring.

Helpless as these poor hermits

look, and tossed about as they

sometimes are by the waves,

when from a scarcity of shells

they are obliged to occupy tene-

ments too big for them to manage,
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they are said to be highly pug-
nacious. The following account

of them, given by George Henry
Lewes, in his " Sea Side Studies/'

is well worth perusal :

—

" You doubtless know the hermit crab,
P'tgnrus ? Unlike other crabs, who are content
to live in their own shells, pagurus lives in the
empty shell of some mollusc. He looks fiercely

upon the world from out this apparently in-

convenient tub, the Diogenes of Crustacea, and
wears an expression of conscious yet defiant

theft, as if he knew the rightful owner of the
shell, or his relatives, were coming every
moment to recover it, and he, for his part,

very much wished they might get it! All the
fore part of pagurus, including his claws, is

defended by the solid armour of crabs. But
his hind parts are soft, covered only by a deli-

cate membrane, in which the anatomist, how-
ever, discovers shell-plates in a rudimentary
condition. Now a gentleman so extremely
pugnacious, troubled with so tender a back and
continuation, would fare ill in this combative
world, had he not some means of redressing
the wrong done to him at birth

;
accordingly

he selects an empty shell of convenient size,

into which he pops his tender tail, fastening on
by the hooks on each side of his tail ; and
having thus secured his rear, he scuttles over
the sea bed, a grotesque but philosophical
marauder.

" Very ludicrous was the scene which I wit-
nessed between two of these crabs taken from
their shells. Selecting them nearly equal in

size, I dropped them, ' naked as their mothers
bore them,' into a glass vase of sea water.
They did not seem comfortable, and carefully

avoided each other. I then placed one of the
empty shells (first breaking off its spiral point)

between them, and at once the contest com-
menced One made direct for the shell, poked
into it an inquiring claw, and having satisfied

his cautious mind that all was safe, slipped in

his tail with iudicrous agility, and, fastening on
by his hooks, scuttled away rejoicing. He was
not left long in undisturbed possession. His
rival approached with strictly dishonourable
intentions; and they both walked round and
round the vase, eyeing each other with settled

malignity."

Mr. Lewes then goes on to

describe how the hermits con-

tested for the possession of the

shell ; and again for the better

of two shells, when such were
presented to them. And in the

following manner he showed that

hermit crabs do not, as has been
hitherto supposed, devour whelks
before taking forcible possession

of their tenements. Having

placed a shell containing a living

whelk in the vase

—

" The hermit crab at once clutched it. and
poked in his interrogatory claw, which, touch-
ing the operculum of the whelk, made that
animal withdraw, and leave an empty space,
into which the crab popped his tail. In a lew
minutes the whelk, tired of this confinement in
his own ho.Ui>e, and all alarm being over, began
to protrude himself, and in doing so gently
pushed the hermit before him. In vain did the
intruder, feeling himself slipping, cling fiercely

to the shell ; with slow, but irresistible pres-
sure, the mollusc ejected him. This was re-
peated several times, till at length the hermit
gave up in despair, and contented himself with
his former shell."

So, it is consoling to think that

the hermit crab takes possession

only of empty tenements, legi-

timately " to be let," and does

not eject and devour the rightful

owners !

We will turn from the hermit
crab to another curious creature,

found attached to rocks, and
which is softer *than the hermit's

tail, having no protection what-
ever save its own membranaceous
coit : the sea anemone, 12, or

actinia.

1160.

These are the curious creatures

that were once thought to form

the link between the animal and
vegetable kingdoms. Because
they were found attached to

rocks, it was contended that they

derived nourishment by a system
of roots ; and because they put

forth long and slender arms, it

was contended that they had
branches analogous to those of a
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plant ; while, being able to move
their arms, and taking and
digesting food, they were held to

partake also of an animal nature.

Attentive observation has

shown, however, that they are

not permanently fixed to rocks :

they have the power of moving
from one place to another, and
attaching themselves anew, when-
ever such a removal is desirable.

These curious creatures are wonderfully or-
ganised animals, feeding chiefly on small mol-
luscous insects, shell-fish, shrimps, &c. ; but
principally small crabs, which they draw into

their mouths with their tentacula, ejecting the
shells or other indigestible portions by the same
opening ; these tentacula, being tubular, appear
to attach themselves by creating a partial

vacuum in^each of them. Upon touching them
with the finger, the action of suction from the
orifices of numerous tentacula will be distinctly

felt ; and by dropping a small shell-fish amid
the tentacula, the manner in a\ hich they trans-

fer it to their common centre may be observed.
The whole interior of the body forms but one
cavity or sac ; and from the great expansibility

of the mouth, large shell-fish may be swallowed
without injury ; but when a shell is so situated
that it cannot be readily voided by the mouth,
it is said to be forced through the body, making
a wound which speedily heals.*

When the animal is left dry

by the tide, or is reposing or

feeding, the tentacula are drawn
in , and the common orifice closed,

12 ; when covered with water,

and searching for food, the tenta-

cula are extended, 13, and move
13
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about with a gentle undulating
motion. When the anemone
changes its abode, it quits hold
of the rock, and reversing its

position, uses the tentacula as

* Partington's Cyclopaedia

legs. When shells, pieces of

raw fish, or meat are offered to

them, if not too large, they will

be immediately seized and swal-

lowed ; and although the .shells

of molluscs given to them may
be firmly closed, they manage in

tome extraordinary way to con-

sume the fish, and to eject the

shells empty.

It has been asserted by a careful observer,
the Abbe Dicquemarre, that they bring forth
their young alive, ejecting them from the
mouth. Although no eyes have been dis-
covered in them, they are sensitive to light.

When two of them happen to seize a part of
the same prize, a struggle ensues for sole pos-
session, which is gained by the stronger crea-
ture. When cut and divided, they grow again
into perfect animals. One species, the actinia

viridis, possesses the property of stinging, but
this belongs to one species only, out of more
than thirty, and the stinging power is not
formidable.
That some of them bear their young alive,

and in a very curious manner, has been demon-
strated by Mr. Lewes, who saw first one, then
two, three, four, seven young ones issue from
the mouth of their parent, and fix themselves at

the bottom of a vase. But he also discovered
that gome of the species are viviparous.

14
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The cuttle-fish, 14, is a mol-
luscous animal, sometimes called

the ink-fish, from its singular

power of emitting a black fluid

when disturbed or attacked. This
curious creature is frequently

brought in from the sea by
fishermen ; but its eggs are com-
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monly found upon the shore,

which induces us first to speak

of the fish. It is of an oblong

form, about six inches in length,

and three and a half in breadth.

The head is surrounded with
eight arms, and two feet ; the

two feet being nearly similar

in their structure to the arms,

or tentacula, but considerably

larger in their dimensions. The
head is divided from the sac, or

body, on all sides by a neck.

The sac is furnished on each

side throughout its whole length

with a narrow fin. The suckers

are irregularly scattered on the

arms and feet ; and the back is

strengthened by a complicated

calcareous plate, which is fre-

quently found washed upon the

shore, and recognised as the

cuttle-fish bone, having on one

side a hard and shiny surface,

and upon the other a soft gritty

substance, which may be scraped

away by the finger nail. The
cuttle-fish figured in the engra-

ving is not the one found com-
monly upon the British shore,

but an allied species, somewhat
resembling it.

The operations of thes« curious creatures are

far more formidable than may be supposed by
the occasional visitor to the sea-side. We well

remember in our youth going out with an old

fisherman of Dawlish to visit his floating nets,

which he had laid down for pilchards. As we
looked down into the clear blue water, we could
see that the number of fish entaneled wac great;
but to the discomfiture of the fisherman, who
w;es eloquent on the occasion, almost every
other fish was locked in the embraces of a
cuttle-fish, plying his tentacula to some purpose.
The old man, who seemed to regard these un-
bidden guests as an incarnation of all evil,

carried a capacious landing net ; but so quick
was the si<rht of these cephalapods, s > ready
were they in letting go, and a<;ile in darting

back or sideways clear of the net, that though
they held on until the last moment, the fisher-

man did not secure more than three out of the
crowds that bad spoiled his haul.*

* Penny Cyclopaedia.

The ink formed by the cuttle-

fish is of a deep black, and is

produced by a gland appropriated
for its secretion, and reserved in

a small sac until demanded by
the exigencies of the animal,

when it is effused for the purpose
of creating a dark cloud in the
water, and enabling the cuttle-

fish to escape.

The black secretion of the cuttle-fish was
used by the Romans as ink ; and Greek women
used the back bones as pincushions; they also
dried and powdered the black matter, and used
it to beautify their eyebrows.

The eggs of the cuttle-fish, 15,

are commonly found in bunches
upon the sea shores, and are

15

familiarly termed sea grapes. If

you ask a fisherman the name of

them (says the Rev. Mr. Wood),
he will tell you that they are
" sea grapes," but for any further

information you may usually ask

in vain. Indeed, as a general

fact, those who live on the sea

shore are lamentably ignorant of

its treasures. These sea grapes

are, however, the eggs of the

cuttle-fish, and curious eggs they

are. Each is produced with a

flexible stalk, by means of which
the mass is held together, and
affixed to any convenient object.

Here and there, among the dark
masses of eggs, appears one

nearly white, and semi-trans-
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parent, through whose delicate

walls may be seen the little cuttle

within, very lively, and seemingly

anxious for his emancipation.

I was much amused with the perfect self-

possession of a little cuttle-fish that was hatched
in my presence. It had not been free from the

egg-shell tor one minute before it began a
leisurely tour of the vessel in which it first saw
the light, examining it on all sides, as if to find

oui what kind of a place the world was, after

all. It then rose and sank many times in suc-
cession over different spots, and after balancing
itself for a moment or two over one especial

patch of sand, blew out a round hole in the
sand, into which it lowered itself, and there lay

quite at ease. It executed this movement with
as much address as if it had practised the art for

twenty years.*

Mussels, 16, are bivalve mol-

luscs, living in strong shells of

an oblong triangular form, ter-

1164.

minating in a point. The head
of the animal is situated towards
the point, near the hinge. Mus-
sels abound on rocks, and the
piles of piers and quays, to

which they attach themselves by
bunches of strong fibres. When
they move, which they sometimes
do, they thrust a tongue-like foot

out of the shell, and fixing it

some way in advance, draw
themselves onward.
Every known part of the world produces

what are familiarly termed mussels, and they
are generally good for food, and used abun-
dantly. But they are said to possess poisonous
qualities at certain seasons, resulting probably
from some periodical derangement in their own

* Rev. J. G. Wood * Common Ob t-cts of the S. u
Sbore.

system. . The immense consumption of mussels
in the London markets alone, notwithstanding
the prejudice existing against them, surpasses
all calculation.

Mussels lay their eggs in the

spring : these are minute, and
are placed by the parent in a

very close but orderly arrange-

ment, on the outside of the shell,

where they adhere by means of

a gluey matter, and increase in

size and strength, till, becoming
perfect mussels, they fall off, and
shift for themselves. Two or

three thousand eggs are produced
by a single mussel. The mussel
is infested by several enemies in

its own element ; one of these is

a curious shell-fish, which at-

taches itself to the shell of the

mussel, bores a round hole in it,

and then introduces a long tube,

through which it sucks the sub-

stance of the mussel away.
The limpet, 17, found abun-

dantly upon rocky shores, is the

inhabitant of what is termed a

univalve shell,

somewhat conical

in form. Many
and very opposite

opinions hav.

been given tc

account for the

extraordinary te-

nacitywith which
this animal clings

to rocks : it has been ascribed to

a viscous juice emitted from the

body of the animal. This, how-
ever, is highly improbable, judg-
ing from our own observations.

It appears to us that the limpet

has the power of creating an

instant vacuum, but the means
by which it does so we have
been unable to determine.

11G5.
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Limpets are so called from the resemblance
of their shells to a little plate (patella). They
are herbivorous, feeding upon sea weeds, which
they reduce with their long ribbon-shaped
tongues, which are from two to three inches
long., with a spoon-like extremity, armed along
their whole length with transverse rows of
sharp hooked teeth. Sea weeds thrown upon
the shore will be frequently found to bear
murks of the depredations of these creatures.

The periwinkle, 18, is one of
the gasteropoclous molluscs, so

called because of their habit of
creeping, using the belly as a
foot. It is well-known as the
common shell-fish hawked about
the streets, affording a savory
relish to humble appetites. Its

eyes, unlike those of the land

18
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snail, are placed at the base of

the tentacula instead of at their

extremities. Their tongues are

long, and armed with transverse

rows of teeth. Members of

this group inhabit all regions of

the sea, but by far the greater

number of them live near the

shore, and a very considerable

portion of them are found be-

tween tide marks.

Swedish peasants say that when periwinkles
creep hi^h up the rocks, ic indicates a storm
approaching from the south; and the Norwe-
gians say that when they creep in towards the
coast, it indicates a land-wind, and a calm
in-shore.

They live upon sea weeds that

grow upon the rocks which they

11G7.

inhabit. The shells of some
the species,

and acute

than that of

the common
periwinkle.

Some of these
shells are sym-
metrical, consist-
ing ofmore pieces
than one ; others
are symmetrical,
but formed of a
single piece; and .

there are also

some non-sym-
metrical, which,
in species where
they are verycon-
cave, and where
they grow a long
time, necessarily
produce an ob-
lique spire, 19. The part on which the cone
is rolled is called the columella, or pillar: this

is sometimes solid, and sometimes hollow.
When it is hollow, the upper end of it is named
the umbilicus. Shells with an elonnated or
projecting spire, are called turbinated When,
on the other hand, the whorls remain nearly
on the same plane, and are not enveloped one
within another, the shells are called discoid.

When the upper part of each whorl envelopes
the preceding ones, the spire is said to be con-

cealed. That part of the shell from which the
anim il comes forth is called the aperture.

When the spire is elongated, it is directed to

the right of the animal when it creeps; but
in a small number it is directed to the left;

and when this occurs, the shells are called

reversed, or left-handed.

The mollusca, speaking of them
generally, are found abundantly
distributed over every part of

the globe—in seas, rivers, sands,

forests, and plains. Their num-
ber is incalculable, and the form

of their bodies is beyond every-

thing extraordinary :

—

" Where the pool

Stands mantled o'er *rith green, invisible

Amid the floating verdure, millions stray ;

Each liquid too, whether it pierces, soothes,

Inflames, refreshes, or exalts the taste.

With various forms abounds. Nor is the stream
Of purest crystal, nor tne lucid air

(Though one transparent vacancy it seems)
Void of its unseen people.
Let no presuming impious railer tax
Creative Wisdom, u aucht was formed
In vain, or not for admirable ends.
Shall little hauerhty ignorance pronounce
His wnrks unwise, of which the smallest part
Exceeds the narrow vision of her mind?"
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The common sea cucumber, 20,

is one of a very curious group of

mari ne animals,freq uently thrown
in upon the shore during storms.

There are various forms, the

20
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resemblances to which are indi-

cated by their popular names, as

—the snail sea cucumber, the
j

short, the great, the angular, the

glassy, the tangle, the brown, &c.

;

and there are smaller kinds de-

nominated sea-gherkins. These
creatures are generally covered

with a soft leathery skin, in some
cases strengthened by calcareous

or horny spines. Besides pro-

gression by means of suckers,

they move like worms, by the

extension and contraction of their

bodies. The mouth and the arms
occupy the opposite extremities

of their bodies, the mouth being

surrounded by a u umber of

feathery tentacula, which can be
drawn within. They are ex-

ceedingly prolific, a single one
being known to produce 5000
ova in the course of a night.

There is a species of sea cucumber called the
" nigger " or " cotton - spinner," frequently
caught by Cornish fishermen. It is very common
in deep water off the Deadman. Their appear-
ance, when closed, very much resembles a small
cucumber, the back being dark -almost black
at times -and the under part light yellowish
green, which, with the thorn-like appendages
on the back, make the appearance more com-
plete. On being handled, they stain the hand a
light green. They are of various sizes and
lengths, often nearly a foot long, and thick in
proportion

;
they sometimes draw themselves

almost into a ball. At times they lie motionless,
but frequently they move. The "nigger",

is extremely irritable, and on being touched or
disturbed, throws out a bunch of white taper
threads, about an inch in length, and one-eighth
in thickness; these stick to everything that
they touch, and hence the animals are called
" cotton-spinners."

Star-fishes, 1, are among the

most striking objects of the sea-

shore. Their curious and sym-
metrical forms attract the atten-

tion, and invite the examination
of all observers of nature. The
true star-fishes are either star-

like, or angular, in form. They
are covered with a tough leathery

integument, which is more or less

strengthened by a net-work of

calcareous plates, and in most
a

species with strong spines, va-

riously arranged. The entire

surface is also clothed with a finer

and softer membrane. Among
and on the spines, in many species,

are curious pincer-like bodies.

The under surface of the body
presents the mouth in the centre,

and deep grooves radiate from it

to the extremities of the arms.

These grooves contain extensile

suckers, capable of adhering to



354 that's IT;

the surfaces of bodies by the

means of a terminal disc. They
also serve as feet, and by means
of them the animal can walk
about with great facility.

Let the wanderer by the sea-side pick up a
living star-fish, and place it in some transparent
pool ieft by the tide. Watch it there, and soon
the most incurious looker-on will find himself
compelled to gaze in mute astonishment at what
he sees. From the interior surface of each ray,
the creature which before appeared so helpless

and inanimate, protrudes numbers of fleshy

tubes, which move about in search of firm hold-
ing places, and are soon fixed, by means of little

suckers at the end of each, to the smooth surface
of a neighbouring stone. When these have laid

fast hold, others appear in quick succession, and
likewise are attached to the smooth surface, till

at last hundreds of little legs, for such these
suckers seem, are actively employed, and by
their aid the creature glides along with such a
gentle motion, that it seems rather to swim than
to crawl. Thus roused into activity, we watch
its movements, and perceive that it has appetites
and instincts that direct its course. Place
within its reach a piece of tainied fish, or other
sea-side carrion, and it will soon find it out, and
clasping it between its rays, will swallow and
digest it.*

The usual number of rays is

five ; but there are various other

numbers, from three to nine. In

some the rays are long and slender,

in others short and obtuse ; some-
times covered with spines, or

otherwise with smooth or granu-

lated plates. The brittle star-

arranged in beautiful patterns.

It is called brittle from the cu-

rious property of spontaneously

dividing itself, separating into

pieces with wonderful quickness

and ease. Touch it, and it flings

away an arm ; hold it, and in a

moment not an arm remains

attached to the body.*

Jelly fishes, 3, are curious

creatures, usually transparent

1170.

fish, 2, is one of the handsomest

specimens, displaying in addition

to its curious form, vivid hues,

* Mr. Uymer Jones.

and gelatinous, whence they de-

rive their name. They are some-

times also called sea-nettles, on

account of their stinging proper-

ties. Many have a disc more or

less concave above, similar to that

of a mushroom, and called the

umbrella. By the flapping of

this disc they contrive to make
their way through the water.

One of the species called the

cydippe, 4, is the most remark-

able. It is of a globular form,

sometimes a little elongated at

the two extremities, and about

three-quarters of an inch in

length. It is composed of a

delicate jelly - like substance,

strengthened by eight longitudi-

nal bands of somewhat firmer

texture. This animal is provided

with fishing lines, in the form of

* Foibes's History of B<its»h Star-i'i&hes.
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two long filaments or tentacula,

from which spring smaller fila-

ments spirally coiled like the

tendrils of a pea. It might be

inferred, from the extreme deli-

cacy of their structure, that jelly

fishes are supported only on food

most easily obtained ; but this is

by no means the case, for small

Crustacea, mollusca, and even
fishes, are frequently found in

their stomachs.

The extremely small amount of solid matter
which enters into the composition of the bodies

of these animals, renders their organization all

the more wonderful. On one occasion a dead
cydippe was placed upon a piece of glass, and
exposed to the sun. As the moisture evaporated

,

the different parts appeared as if confusedly
painted upon the glass ; and when it had become
perfectly dry, a touch removed the only vestiges

of what had been so lately a graceful and
animated being.

Barnacles, 5, are often to be
found upon the sea-shore, drifted

U72.

thither upon the wood of a
wrecked ship, or other floating

body. We have seen a ship's

mast, which had long driven

about at sea, literally covered
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with them. They are often

found clinging in great numbers
to the bottoms of ships, greatly

retarding their speed. They
grow, or live in clusters, each
barnacle consisting of a mem-
branaceous branch or arm, which
is fixed to some body, the animal

being invested with compressed
shells, attached to the pedicel.

The larger barnacles cluster with

the smaller in the same group,

and form bunches of various

sizes. They are furnished with
many tentacula, with which they

gather their food. These ten-

tacula are much like feathers,

when they protrude from the

shells ; and in the olden time the

resemblance of the barnacle to a

young bird escaping from an egg
gave rise to the belief that a cer-

tain kind of goose grew upon
a particular description of water

plant. This singular opinion is

thus recorded by a very old

writer, who testifies to its truth :

" What our eyes have seene, and hands have
touched, we shall declare. There is a small
island in Lancashire, called the Pile of Foulders,

wherein are found the broken pieces of old and
bruised ships, some whereof have been cast
thither by shipwrake, and also the trunks and
branches of old and rotten trees, cast up there
likewise ; whereon is found a certain spume, or
froth, that in time breedeth unto certaine shels,

in shape like those of the muskle, but sharper
pointed, and of a whitish colour, wherein is con-
tained a thing in form like a lace of silke, finely

woven as it were together, of a whitish colour ;

one end whereof is fastened into the inside of

the shell, even as the fish of oisters and muskles
are ; the other end is made fast unto the belly

of a rude masse, or lumpe, which in time
commeth to the shape and form ofa bird. When
it is perfectly formed, the shell gapeth open, and
the first thing that appeareth is the foresaid laee

or string ; next come the legs of the bird,hang-
ing out, and as it growetli greater it openeth
the shell by degrees, till at length it is all come
forth, and hangeth only by the bill ; in short

space after it cometli to full maturitie, and
falleth into the sea ; where it gathereth feathers,

and growetli to fowle bigger than a mallard, and
lesser than a goose, having blacke legs, and bill

or beak, and feathers blacke and white, spotted

in such manner as is our magpie, called in some
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places a pie-annet, which thepeople ofLancashire
call by no other name than a tree goose ; which
place aforesaid, and all those parts adjoining do

so much abound therewith, that one of the best

is bought for threepence. For the truth hereof,

if any doubt, may it please them to repaire unto

me an l I shall satisfie them by the testimony of

good witnesses." *

The common crab, 6, is too

well known to require a descrip-

tion of its peculiarities of form
;

but there are interesting facts

connected with the history of

its species, which are not com-
monly understood. Some few
species of crabs penetrate to a

considerable distance inland, but

are compelled to return to the

sea at the period of spawning.
Among the marine species, the

majority do not quit the shores,

whilst others are found at great

distances in the high seas, where
they can rest only on the floating

banks of sea weeds, so abundant
in the tropics. Some species

again frequent only the rocky
parts of the coast, while others

prefer sandy shoals in which
they bury themselves.

The earthy matter forming their hard shells,

Is secreted by the muscular membrane, or
corium, found immediately underneath. In
many of the smaller Crustacea, as the prawns,
shrimps, &c.,«the earthy crust remains in a
semi-transparent, elastic, and flexible state.

Crabs, as well as the generality ofthe class Crusta-

cea, feed upon animal matter ,
especially when in a

state of decomposition. Dead bodies, floating

upon the surface of the waves, or cast upon the
shore by them, are immediately covered with
these animals, and there is every reason to

suppose that they are attracted by their powers
of scent, although the seat of this sense is

unknown. Some of the crabs even attack
living prey, and fight fiercely in order to

procure it. In these combats they often lose

their claws, which are, however, soon repro-

duced, but they never attain the same size as

previously.

The most remarkable facts in

connection with their history,

are their periodical moulting,

and the recently discovered meta-

morphoses which they undergo
in the early stages of their

existence. Some very curious

creatures, long regarded by na-

turalists as a distinct genus,

zoea, have been discovered to be
the larva* of crabs, into which
they ultimately become trans-

formed. These transformations

take place when the crabs are

of very diminutive size, little

larger than a flea ; and hence
they are not open to ordinary

observation, but may be seen

with the aid of a microscope, or

a powerful magnifying glass.

At first the young crab appears

with a curiously helmeted head,

surrounded by numerous lengthy
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processes, and having large

sessile eyes, 7 ; in the second
stage it presents more of the

crab-like character, the abdo-

minal organs being more fully

developed, 8. A similar metamor-
phosis takes place amongst both

the highest classes of Crustacea
;

and in their earlier stages of

development they very nearly

resemble each other, though they

may differ very widely when
fully developed.

The periodical visitations of land crabs to the
sea, is one of the most curious facts of natural
history. When the season for spawning arrives,

they set out for the hills in a direct line, and
march in vast companies to the sea shore. On
this grand expedition nothing; is allowed to turn
them from their course. With unyielding per-
severance they surmount every obstacle which
may intervene, whether a house, rock, or other
body, not avoiding the labour of climbing by
going round, but ascending and passing over it

in a straight line. Having reached the destined
limit of theirjourney, they deposit their eggs in

the sand, and recommence their toilsome march
towards their upland retreats. They set out after

nightfall, and steadily advance, until the ap-
proach of daylight warns them to seek con-
cealment in the inequalities of the ground, or

among any kind of rubbish, where they lie

ensconced until the stars again invite them to

pursue their undeviating course. On their

seaward journey they are in full vigour and
fine condition ; and this is the time when they
are caught in great numbers for the table.

Their flesh, which is of the purest whiteness, is

highly esteemed, but, like that of all crustaceous

animals, is rather difficult of digestion. Re-
turning from the coast, they are exhausted,
poor, and no longer fit for use. They then
retire to their burrows, where they slough or

shed their shells ; a short time after which
operation, and while in their soft state, they are
considered by epicures as most delicious, and
are consequently sought for with avidity.*

The lobster, 9, is a description

of long-tailed crab. They are

exceedingly active in the water ;

they can run nimbly, and if

alarmed can spring from a con-

siderable distance, forwards or

backwards. Like crabs they

shed their coverings at parti-

cular seasons, and this process is

one of a very remarkable nature.

* Maunder'* Treasury or' Natural History

In the lobster, the process of shell casting
appears to differ in some peculiar respects from
the like process in the river cray-fish. The
lobster to the last is ravenous and vigorous, and
instances have been known in which, enticed by
the bait, lobsters about to cast their slough
have entered into the fishermen's treels or traps,

and on the men commencing to handle their

prize, the animal has slipped away, leaving its

empty husk in the grasp of the astonished
fisherman. "It was by a circumstance some-
what similar," says Mr. Couch, "that the op.

portuniry is afforded me of giving a minute
description of a very perfect case, left by the
creature when it made its escape, for escape it

did, to the no small annoyance of the fisherman,
who had calculated on the possession of a prize

of somewhat above the ordinary magnitude. I

cannot find that any extraordinary actions or

contortions have been observed in the lobster

when engaged in delivering itself from its

trammels, or that the time is prolonged, as in

the case of the cray-fish ; and it is certain that
when freed it possesses great activity in effecting

its escape. In the specimen referred to. the

cases of the antenna and palpi were perfect to

9

their minutest extremities ; the stalk also, and
the transparent covering of the eyes, were
uninjured ; the segments and joints of the

posterior part of the body, with the caudal

plates, were all joined together, but without any
intervening membrane ; and the inferior parts

from be neath the snout, including the jaws, the

jaw-feet, the chelae and legs, with the sternal

(breast) plate, oesophagus, and internal coat of

the stomach, formed one connected portion, w hh
no further separation than arose from the

absence of every portion of membrane." The
manner in which the animal escaped was not to

be mistaken. "Through the middle of the

carapace ran a line as straight as if it had

been cut with a knife, and evidently formed by

a natural process of separation, for it even

proceeded through the centre of the snout, to

the terminal pointed process at the root which

turned off to the right side, so that the least

effort by the animal was sufficient to afford it a

passage."
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The shrimp, 10, and prawn, are

allied to the lobster. They are

10
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taken in such enormous numbers
as to baffle every attempt at

calculation ; and when it is con-

sidered how many of them are

devoured by the fishes of the

sea, of which they form a

favourite food, it must at once

be evident that their numbers
exceed even imagination.

The sea mouse, 1 1 ,
belongs to

the class annelida, or red-blooded

worms. Its appearance is much
like that of an enormous cater-

n

pillar. Its upper surface is

covered with a double row of

broad membranous plates over-
lapping each other, beneath
which are the gills, resembling

little fleshy crests. These plates

are covered with a sort of hair

which springs from their outer

margin, and besides these the

upper surface is beset with

bundles of iridescent bristles,

brilliant as the plumage of the

humming-bird, and of which
metallic blue, green, and gold,

are the predominating tints.

After a gale of wind, many of

them are thrown upon shores,

and fishermen frequently dredge
them from deep waters.

The fish louse, or rock louse^

12, may frequently

be seen running
over rocks, and
particularly quays,

where the crevices

between the stones

afford them a safe

retreat. They re-

semble in appear-

ance the common
wood louse, and
are sometimes used
as bait for small

fishes. When dis-

turbed it rolls it-

self into a ball.

The sand louse, or sand

hopper, 13, has the power either

of swimming or leaping, with

1179.

great rapidity. They are gene-

rally found under stones, and
when disturbed leap and slide

about in all directions. When
the sun is shining warmly upon
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the shore they may be seen

springing in thousands from
among the pebbles.

Paley in his "Natural Theology" relates a
circumstance which will give some idea of the
shoals of these little animals. " Walking," he
says, " by the sea side, in a calm evening, upon
a sandy shore and with an ebbing tide, I have
frequently remarked the appearance of a dark
cloud, or rather very thick mist, hanging over
the edge of the water, to the height perhaps of

half a yard, stretching along the coast as far as

the eye could reach, and always retiring with
the water. When this cloud came to be exa-
mined, it proved to be nothing else than so

much space filled with shrimp-like creatures in

the act of bounding into the air from the shallow
margin of the water or the wet sand."

Corallines, or zoophytes, 14, are

compound animals that live upon
one general structure, frequently

assuming a plant-like form.

Those most commonly known
are moss corals, so called from
their moss-like appearance. In

some instances they grow upon
sea weeds, completely covering

11
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their surfaces with small cells,

resembling honeycomb. These

possess a higher organisation

than the simpler polyps, 15,

many of which so closely re-

semble delicate sea weeds, that

they have frequently been mis-

taken for them. Viewed under

the microscope these are highly

interesting objects ;
specimens

enclosed in vials with a little

salt water may be favourably

observed, the animals coming

forth from their concealment,

and displaying their beautiful

and delicate forms.

The sea urchin, or egg urchin,

16, is one of a curious genus of

oval or egg-shaped animals, most

16
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of them covered with spines,

connected with the outer shell,

or skin, by very strong liga-

ments. The mouths of these
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creatures are generally armed
with fine sharp teeth ; the

spines are instruments of slow
locomotion, and the pores are

furnished with retractile ten-

tacles, or feelers, by which the

animal stops its motion, and
fixes itself to any object.

The common sea urchin is usually of a
reddish or purplish colour with white spines.

The spines are in some species tipped with
purple. It lives in various depths of water,
and congregates in greatest numbers on a clean
sea bottom ; and it is supposed that they are
li- sexual, being male at one season, and female
at another.*

Such are a few of the wonders
of the sea shore. But thou-

sands of others equally in-

teresting remain unnoticed.

When once we have begun
to look with curiosity on the

strange things that ordinary

people pass over without notice,

oar wonder is continually ex-

cited by the variety of phase,

and often by the uncouthness of

form, under which some of the

meaner creatures are presented

to us. And this is very

specially the case with the

inhabitants of the sea. We can

scarcely poke or pry for an hour

among the rocks, at low water

mark, or walk with an observant

down-cast eye, along the beach

after a gale, without finding

some oddly-fashioned suspicious-

looking being, unlike any form

of life that we have seen before.

The dark concealed interior of

the sea becomes thus invested

with a fresh mystery ; its vast

recesses appear to be stored with

all imaginable forms ; and we
are tempted to think there must

be multitudes of living creatures]

* Forbea's History of Srur-iisUeB.

whose very figure and structure

have never yet been suspected.*

" Oh, what an endless work have I in hand,
To count the sea's abundant progeny

;

Whose fruitful seed far passeth those in
land,

And also those which won in th' azure sky.
For much more earth to tell the stars

on high,
Albe they endless seem in estimation,
Than to recount the sea's posterity

;

So fertile be the fronds in generation,
So huge their numbers, and so numberless

their nation."

While yet upon the sea shore,

let us not omit to notice one of

the grand operations of nature

—the action of water upon rocks
,

17, producing upon rocky coasts

the most romantic scenery, and
many grotesque and striking

17
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forms. Sometimes caverns are

hollowed out, and are found to

consist of a series of chambers

exhibiting in their walls the

most fantastic shapes ; in other

cases majestic arches stand

boldly out into the sea from a

high cliff overhanging the shore.

The effect of water agitated by
storms upon rocky coasts is

* Uossu's Aquarium.
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remarkably exemplified in the

Orkney and Shetland Isles,

where the Pentland Frith rushes

madly through its channel at the

speed of thirteen miles an hour,

bursting in thunder over the

rocks, or, with the resistless

force of a mighty drill, scooping
out their sides into caverns, cells,

and hollows, or, battling for ages
on one spot, beats out huge rifts

or channels, through which the

water flings its hissing waves in

sheets of drenching foam. The
storms habitual to these coasts,

have so battered and excavated
the adjacent rocks, that, in a

calm, they look like some ruined

city, or sea-Palmyra, rising from
the waste of waters.

The variety of beaches,, variously consisting
of sand, shingles, pebbles, mud, &c, and some-
times varying from day to day, must strike the
attention of every contemplative visitor to the
sea-side. The nature of beach depends upon
that of the surrounding coasts, the soil that
prevails inland, and the rivers which, acting
upon it, bear its fragmentary matters down to

the shore. When these are deposited upon the
shore, the aspect of the beach is affected by the
direction of the wind, the force of the waves,
and the nature of the deposit. When breakers
prevail, the shores are generally covered with
coarse shingles, or large pebbles. The force of

the inward breaker is sufficient to throw in

largo stones, but the retiring breaker is not

powerful enough to remove them : the sand is

therefore borne away, and the pebbles alone

remain. With a change or cessation of wind,

the action of the waves is altered, and the

sands are deposited over the pebbles or shingles :

thus there is endless variation in the aspect of

a beach from day to day.

Looking outward from the

shore, we see those glorious

structures, " the great ships of

the sea, come and go." How
wonderfully has their construc-

tion changed since the time'

when the heavy hulk, 455, with
her single sail slowly moved
along the coast, and when the

1

mariner, having nothing but the

stars to guide him, rarely ven-

tured out of sight of land.

Now we see the trim-built

sloop, 18, or shallop, in the

rigging of which we recognise

is

1184.

that the main-sail, or large sail

behind, is attached to a gajff

above, and to a boom below. A
sloop of war is, however, a vessel

of a different class, rigged either

as a ship, brig, or schooner, and
usually carrying from eighteen

to thirty-two guns.

An ordinary sloop differs from
a cutter, 19, in having a moveable

19

1185.

bowsprit, which may be run in on
the deck, the bowsprit of the
G
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cutter being fixed. The rigging

is nearly that of the sloop, with

this exception. Cutters are fre-

quently small vessels of war, or

government service, of sharp

build, adapted for fast sailing,

and used to chase vessels engaged
in contraband traffic.

The schooner, 20, is a vessel

with two masts, having a main-

1186.

sail and foresail, like a sloop's

mainsail, suspended by gaffs, and

stretched below by booms.

The brig, 1, differs from a

schooner, chiefly in the rig of the

1187.

main, or hind-mast. The brig

carries more square sail than the

schooner.

The barque, 2. carries three

masts, without a mizzen-top sail,

or without a square-sail at the

top of the stern - most mast.

Barques are generally smaller

than the vessels called ships.

1188.

Ships, 3, technically so called,

carry three ma^ts, each of them

1189.

square-rigged, and divided into

what are called lower-mast and

top-mast.

Merchant-men, 4, are generally

of more capacious build than men
of war ;

though latterly clipper

ships, of very fine and sharp lines,

have been introduced. The sails

of ships are variously named for

distinction : flying jib, 1
;
jib, 2 ;

fore-top-mast stay-sail, 3 ; fore

course, 4 ; fore-top sail, 5 ; fore-

top-gallant sail, 6 ; fore royal, 7 ;

fore-shy sail, 8 ;
fore-royal-studding

sail, 9 ;
fore-top-gallant-studding

sail, 10 ; fore-top-mast studding
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sail, 11 ; main course, 12 ; main-

top sail, 13 ;
main-top-gallant sail,

14 ; main royal, 15 ; main-sky

sail, 16; main -royal-studding sail,

1 7 ;
main-top-gallant-studding sail,

1190.

18 ; main-top-mast-studding sail,

19 ; mizzen course, 20 ; mizzen-top

sail, 21 ; mizzen-top-gallant sail,

22 ; mizzen royal, 23 ; mizzen-sky

sail, 24 ; mizzen spanker, 25.

Stays in ships are large ropes
used to support masts, and lead-

ing from the head of some mast
5

1191.

down to some other mast, or to

some part of the vessel, 5. Sails

which are connected with these
ropes are called stay-sails : the
fore-top-mast stay-sail, 1 ; main-
top-mast stay-sail, 2

;
main-top-

gallant stay-sail, 3 ; main royal
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stay-sail, 4 ;
mizzen-stay-sail, 5 ;

mizzen-top-mast stay-sail, 6 ; fore,

main, and mizzen top-mast, and
top-gallant mast back stays, 7, 8 ;

fore stay, 9 ; main stay, 10
;

mizzen stay, 11. The names of

the fore -mast, main -mast, and
^izzen-mast are sufficiently indi-

cated by these figures, and the

names of the stays.

A lugger, 6, is a small vessel

carrying two or three masts with

1192.

lug-sails, having somewhat the
form of main-sails, but without a
hoom at the bottom.

7

1193.

A pinnace, 7, is a small vessel
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navigable by either oars or sails,

and generally employed for land-

ing or embarking the crews and

stores of large ships, and some-

times in the weighing of anchors

when the great monarchs of the

sea are about to quit their

stations

Uptorn, reluctant from its oozy cave
The ponderous anchor rises o'er the wave.
Along their slippery masts the yards ascend,

And high in air the canvas wings extend
;

Redoubling cords the lofty canvas guide,

And through inextricable mazes glide.

The lunar rays with long reflections gleam,

To light the vessel o'er tiie silver stream :

Along the glassy plain serene she glides,

While azure radiaace trembles on her sides !

Falconer.

STREAMS AND PONDS.

1194.

We have already, in our chap-

ter upon fishes* given many
curious and interesting particulars

respecting those beautiful crea-

tures of the finny tribes that per-

manently inhabit, or periodically

visit our rivers and streams.*

When we turn from the shores

of the sea to the banks of rivers

* Th<* Reason Why, Natural History, fumMies the

most pleasing intormatiou ruspec ing the hal>tU of

fishes
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and ponds, we enter new worlds,

possessing, like all we have
hitherto seen, countless charms,

the sum of which is enchantment.

Myriads of living things fly to

and fro over the surface of the

waters ; plants ofnew and curious

forms cover the surface of the

stagnant pool, or spring proudly

from among the laving waters ox

the stream. And creatures rising

from the waters where they have
passed the early stages of their

existence, spread out those gauzy
wings which bear them upward
into the realms of their highest

happiness.* But there are many
things that yet remain to be

described.

" As I lay, in the early summer sun " (says

Mr. Noel Humphreys) " gathering the pink-
tinged ears of the soft-grass, or woolly holcus,

I turned again and again from my grassy
bouquet to my world of mystery, deep in the
water

;
continually catching glimpses of some

moving thing that increased my curiosity to

the highest pitch. There was a certain exciting

charm to a young lad, already an expert angler,

in detecting the form of a great Jack lying

suspended in mid-water, enjoying his warm
noon sies'a; or in seeing a noble I'erch glide

majestically past, urged forward by a dignified

wave of his graceful tail, and with his great
dorsal fin nobly erect, bristling with a defiant

fringe of spears, which even the voracious Pike
generally considers an effectual defence. There
is, as I have said, a certain ineffable charm,
especially to the young angler, in watching
these larger and better known denizens of the

water ; but how much more eager is the stirred

curiosity to define the stranger forms of crea-

tures unknown, or much less frequently ob-
served, such as the larvae of many semi-aquatic
insects, or the early stages of the Newt, during
which his external breathing apparatus, those
mysterious branchiae, appear like some para-
sitic plant, springing from his head. How
much more eagerly the eye follows the gem-
like gleam, as it passes, which is emitted from
the air-filled globule of the wa'er-spider, shoot-
ing past like an aquatic fire-fly, but bearing a
flame of silver instead of gold. And then the
mysteriously moving mass that contains the
caddis- worm, or the strange antics of the larva
of the gnat, 220. These are the moving things,
with hundreds of other kindred shapes, which
fill the imagination with elfin-like pictures,
dream-like as those it might embody in some
dark chamber of romance. How often did I

try, frequently at the risk of falling headlong

• See insect T.auafurmutiuUft, p. 'Sit.

into the deep pond, to fish up some of the
dimly-seen creatures, which so strongly excited
my curiosity I"*

The water newt, 1, thus alluded

to, is a curious creature, under-

1195.

going similar transformations to

those which occur in the history

of the frog. The female lays her

eggs on the leaves of aquatic

plants. When she has found a

leaf which is likely to answer her

purpose, she takes her position

on one side, holding on to the

edge with her fore feet, while

with the hind feet she draws the

other edge over, so as to fold it,

and then depositing a single egg
within the fold, she glues it by
the mucus surrounding the em-
bryo, so as to effectually secure

it from injury.

When first deposited, the egg is like a little

huffish white ball, surrounded by a jelly-like

covering, within which it moves freely ; in a
few days it unrolls, and gradually assumes a
tadpole form, still within its envelope. In this

state may be seen the simple rudiments of gills

striking out at the sides of the head. The first

pair of these gills constitutes holders by which
the animal afterwards clings to objects; and
immediately behind the gills are little knobs,

which are afterwards developed into anterior

legs. When it leaves the egg, it swims merrily

about, as most tadpoles do ; and while the

anterior gills become more distinct and useful

as holders, the hinder ones become beautifully

branched. By degrees the fore legs are de-

veloped, and the hinder ones appear at first in

a very rudimentary form. A fin- like keel

extends along both edges of the tail and over

the back, and the transparency of the wholffl

body is such that the circulation can be dtsan

* Kivur (J aliens, by Noel Humphreys.



366 that's it ;

in almost every part. After the complete for-

mation of gills, they begin to be gradually
absorbed, while the formation of true lungs is

going on, until at length, towards the end of

the autumn, it is an air-breathing reptile, and
no longer a fish.*

The tadpole, 2, is the young of

the frog, and undergoes similar

1196.

transformations to those referred

to as occurring with the newt.

When the tadpoles are first

hatched, they are furnished with
small brai\chice, 3, on either side

of the head, which, as well as

serving as gills, enable the little

creatures to lay hold of any object

upon which they wish to rest.

These branchiae speedily enlarge,

and each of the two branches on
either side is seen to consist of

about four leaves, 4 ; but the

head rapidly enlarges, and the

branchiae are gradually included

in the cavity of the chest, 5,

until they altogether disappear.

The eyes are now perfectly

formed, the mouth has acquired

moveable lips, and the little

creature now seeks its food amid
softened and decomposing vege-

table matter. The tail has become
highly developed, and serves for

rapid locomotion, 6.

* 3 w rl>y's i'uuulur History of the Aquarium

The tadpole now undergoes

but little change in its external

form for a considerable time, but

increases rapidly in bulk, and
by-and-by a little tubercle appears

on each side of the tail ; these

soon acquire the form of perfect

limbs, the toes budding at the

extremities ; and a similar pro-

cess occurs with the anterior

members, 7. As the legs are

developed, the tail is removed by

absorption, which begins at the

apex, and progresses onwards to

the base, and finally the whole
is absorbed, 8, and the posterior

part of the body becomes rounded.

Among the busy creatures of

ponds, will be found the boat-fly,

9, the back of which is shaped

like the bottom of a 9

boat, and the hind-

legs, which are nearly

three times as long

as the front ones, are

used as a pair of oars.

The legs of the hinder

pair have a fringe of 119".

bristles along their edge, by
which the surface that strikes

the water in swimming is greatly

increased. They swim on their

backs, and their eyes are so

placed, that they are able to see

both above and below the surface

of the water, so that at the

approach of danger they instantly

descend, and are out of sight.

The larva of the ephemera, 10,

or day-fly, is one of the most
interesting objects of the aquatic

world. The name of ephemera,

or day-fly, has been given to it,

in consequence of the very short

duration of life of the insect when
arrived at a perfect state. But
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although the day-fly lives only a

very short time when it has

attained the winged state, its

existence in the water lasts even

as long as two or three years.

10

1198.

The most familiar species is commonly called

the May-fly. It is of a greenish-brown colour,

with transparent wings, elegantly mottled with
brown, and is furnished at the extremity of the
body with long black bristles. It flutters in

the evening about the surface of the water, but
during the day is generally seen at rest upon
the leaves and stems of water plants. The
larva, which is aquatic, is about an inch in

length, having several finny plumes on each
side of the body. These plumes are their

breathing organs, and it is interesting to

observe how they agitate them, especially

when, being placed in a cup or glass with a
little water* the latter becoming warm, makes
it necessary for them to breathe freely. At
the tail it has three long feathered processes.
The pupa may be distinguished from the larva
by its inferior activity, and by the indications,

underneath the shell of the body, of wings,
which show that the insect is approaching its

mature state. The transformation generally
takes place in the evening, when the pupa rises

to the surface of the water, or crawls up the
stem of a water plant, and the fly, emerging
from the pupa-case, flies to some neighbouring
object, and adjusts its wings before finally rising
upon the air.

Caddice worms, 11, those cu-

rious and indescribable looking

things, that moving about
on the bottom of ponds
and streams seem like in-

sects entangled amid bits

of chip, s1*)ne, shell, &c,
are the larvce of another

species of insect, having
four hairy transparent

wings. One sort house
themselves in straws,

called from thence straw worms
;

others in two or more sticks laid

parallel to one another, creeping
at the bottom of brooks : others

1199.

with a small bundle of pieces of

rushes, duck weeds, sticks, &c,
glued together, wherewith they

float on the top, and can row
themselves therein about the

waters with the help of their feet

;

others in cases formed of frag-

ments of stone and shells, move
slowly about the bottom of the

waters which they inhabit.

It is a notable architectural faculty, which
all the varieties of these creatures have, to gather
such bodies as are fittest for their purpose, and
then to glue them together, some to be heavier
than the water, that the animal may remain at

the bottom, where its food is, and some to be
lighter than water, to float on the top, and
gather its food from thence. These little

houses look coarse, and show no great artifice

outwardly, but are well tunnelled, and made
within with a hard tough paste, into which the
hind part of the worm is so fixed, that it can draw
its ceil .after it anywhere, without danger of

leaving it behind ; and can thrust forth or
draw in its body, as may suit its wants.

The water spider, 12, is very

remarkable from its habit of

1200.

plunging under water, andmaking
its abode there. The abdomen
of this creature is covered by a

kind of fur, which repels the

water, and prevents the skin from
becoming wetted ; it also serves

to hold a small quantity of air,

which, being plunged into the

water, assumes the appearance of

a silvery globe, and enables the

spider to breathe.

The most curious circumstance connected
with these water spiders is the manner in

which they construct nests under the water,
for residence, and for the deposition of eggs,
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and to fill them with air brought from the
surface. In constructing its nest, the spider
rises to the surface, and, with its head down-
wards, places the point of its abdomen in

contact with the external air. Expanding the
filaments at that point, it encloses, in again
sinking, a small bubble of air, which it retains

in a rounded form, independent of the bubble
which covers the rest of the abdomen. It then
swims towards the edge of the plant to which
the nest is to be attached, and touches the
little bubble in such a manner as to make it

leave its own body, and adhere to the edge of

the plant. The spider again mounts, and
brings down another bubble, and so on in succes-
sion, until he has a number of bubbles collec-

ted, furnishing a sufficient supply of air, around
which he begins to spin a web, by means of

which he brings the separate bubbles together,

so as to form a single one large enough to con-
tain his body. Living afterwards in this little

balloon, the spider spreads filaments round the
aperture, by which means many small water
insects are caught and detained ; and these
compose its food. Sometimes insects are caught
in the water, brought to the surface, and de-
voured dry, or else taken and consumed in

mid-water ; sometimes those caught in mid-
water are carried to the nest ; sometimes they
are hung up as stores for future consumption.*

Among the curious tenants of

the water, is a sluggish and
somewhat unat-

tractive creature,

the water scor-

pion, 13, so called

from the resem-

blance of its an-

terior members
to those of the

scorpion. They
use their fore-

legs to seize other

aquatic insects,

and convey them
to their mouth?.

The most common kind is about

two-thirds of an inch long, of an

ashy colour, with the upper sur-

face of the abdomen red.

The large water beetle, dyticus

marginalise 14, is one of the most

formidable carnivorous insects of

the pond. They are exceedingly

voracious, especially in the larva

state, 15, seizing and devouring

Sowerby's Popular History of the Aquarium.

1201.

insects of large size, and even
small fishes, destroying them by
exhausting their juices, and then

abandoning the solid parts. They
even destroy gold fish, by nibbling

1202.

at their fins, and sucking them.

If placed in cups or glasses, and

fed with bits of raw meat, they

will so completely abstract the

juices of the meat, that it will

look completely white.

They ascend frequently to the surface for the

purpose of breathing, and it appears as if they

sometimes do this through their tails ; for they

lie immersed all but the hinder extremity,

which protrudes from the surface. Here they

appear at rest, balancing on their oar-legs,

which they stretch at right angles. Although
pretty constant denizens of the pool, they

cannot subsist without occasional access to the

air; and sometimes creeping up the rushes

to take flight they mount up into the air

perpendicularly, like a lark. The descent is

equally direct, resembling rather a fall than a

flight. It is surmised that they are guided in

their descent by the reflection of light from the

water's surface ; for they have sometimes been

deceived and have fallen with violence upon
glazed garden frames, which had apparently

been mistaken for water. During the winter

their habits are by no means uniform. Some
bury themselves, and remain for the season in

a state of torpidity ; others retain their natural

briskness, and will remain in the water when
frozen over, swimming under the surface, and

coming to any opening to take air.*

The larva of this beetle is so

voracious, that if two of them be

placed in a cup of water, without

other food, in about an hour one

of them will conquer and devour

the mother.

* Sowerby'o Popular History of the Aqnatiusa
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The larva of the chameleon fly,

16, is a very curious creature,

which may frequently be observed

rising to the surface

of the water to pre-

sent a beautiful star-

like apparatus, by
means of which it

breathes, to the air.

The head of the

chameleon larva is

small, and in this

respect easily dis-

tinguishable from
that of the gnat,

220. The insect
j ~03 - has also the power

by its star-like apparatus of

conveying down air for use under
water. This larva does not shed

its skin, but the proper state is

assumed within this covering,

which becomes hard and rigid.

In this state it floats upon the

surface of the water, the pupa
occupying one extremity of the

old envelope, out of which the

perfect insect escapes by making
a slit through the second seg-

ment.

Among the smaller creatures

which people the waters in my-
riads, and which require the aid

17

1204.

of magnifying glasses to clearly

discern them, are the cypris

orvata, or water fleas, 17. They
are beautiful objects for micro-

1

scopic examination, as, being semi-

transparent, their internal organi-

zation, with all its wonderful

workings, can be distinctly ob-

served.

The apus productus, 18, or

water mite, is another of the

minute creatures requiring also

microscopic aid for satisfactory

examination. They often swarm
in myriads, and indeed, have been

known to be carried up by violent

storms of wind, and scattered

over the land ; hence they often

appear suddenly in puddles ot

rain water, where none have been

previously, especially in the spring

1205.

and early summer. They swim
well on the back, and when they

burrow in the sand they raise

their tails in the water. It is

said that they live by sucking

the bodies of tadpoles, though we
have seen them in millions in

pools where tadpoles were not to

be foufid. When first hatched,

they have only one eye, four oar-

like legs, with whorls of hairs ;

the body has then no tail, and
6*
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the shell only covers the front

half of the body ; the other organs

are gradually developed during

successive moultings.

The cyclops, 19, is so-called

from possessing one eye only.

19

120G.

These little creatures, which
abound in standing waters, are

seldom more than one-eighth of

an inch long, and may be observed

frequently jerking about by the

aid of their long tails. In their

forms they somewhat resemble a

lobster. The abdomen is forked

at the extremity, and the eggs

are carried by the female in two
large sacs attached to the byfid

tail. The eggs, which are of a

brown, blue, or green colour,

varying according to their age,

become transparent when nearly

ready to produce the young. A

female cyclops m the space of

three months gives birth to not

less than ten distinct broods.

There are marine, as well as

fresh water species.

The interest attaching to the

study of the habits of various

animals has led to the intro-

duction of the aquarium, in

which collections of fresh and
ocean water animals and plants

may be kept and observed.

" I know of nothing " (3ays Mr. Noel Hum-
phreys) " more likely to stimulate the mind to
healthy exertion, and take it out of the imme-
diate track of common interests and pleasures,

the monotony of which is so oppressive, than
the study of natural v^tory in some of its

least explored fields, especially its extraordinary
[development in conne^nn with the waters of

[the river* and ocean... And yet, how few there
[are who seek that charming mode of dissi-

pating the dreary monotony of social life, such
as it is made by the routine of fashion and
habit >"

A love of Nature is, to our

minds, one of the strongest indi-

cations of a love cf God:

—

" See through this al:*
(
this ocean, and this

earth,

All matter quick, and bursting into birth.

Above, how high progressive life may go!
Around, how wide! how deep extend below!
Vast chain of Being ! which from God began,
Nature's ethereal, Inman, angel, man;
Beast, bird, fish, insect, what no eye can see,

No glance can reach ; from infinite to thee
From thee to nothing ! On superior powers
Were we to press, initrior might on ours

,

Or in the full creation leave a void,

Where, one step broken, the great scale's

destroyed

;

From Nature's chain whatever link you
strike,

Tenth, or ten thous<u.:!th, breaks the chain
alike. *

All are but parts r* one stupendous whole,
Whose body Nature is, and God the soul J"

THE END.
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